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MOACHUTEJBbHAS 3AIIUCKA

IIporpaMmma 10 XWUMHH Ha YPOBHE cCpeaHero ooOmiero o0Opa3oBaHHs
pazpabotana Ha ocHoBe dexaepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit Denepanuny, TpeOOBAHUNA K pe3yJibTaTaM OCBOCHUS
dbenepanbHOii  00pa3oOBaTEIBPHON MPOrpaMMbl CpeaHEro oomero oOpa3oBaHMS
(®OIT  COO), npencraBmeHHbix B DemepalibHOM  TOCYIAPCTBEHHOM
oOpazoBatenbHoM ctaHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeaMera «XuMHs» B 00pa3oBaTeIbHbIX opraHuzanuax Poccuiickoit
denepanuu, peaM3yIOMIUX OCHOBHbIE 00pa30BaTEIbHbIE MNPOTPAMMBbI, U
OCHOBHBIX TmonoxkeHnit «Crparerun pa3puTus BocnuTanuss B Poccuiickoi
®enepanmm Ha miepuon a0 2025 roma» (Pacmopsixenue [lpaBurensctBa P® or
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOJ0B K pa3padOTKe MporpaMMbl MO XUMHUH, K ONPEACICHUIO
oO0l1el cTpaTerud o0y4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIUXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» g 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHuentyajibHbie nosioxkeHuss GI'OC COO o B3auMoOOyCIIOBJICHHOCTH LIEJIEH,
coAep)KaHUs, PE3YJbTaTOB OOYUEeHHMS M TPEOOBAaHWMH K YPOBHIO MOATOTOBKH
BBITTYCKHUKOB.,

XUMHUYECKOE o0pa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTE/IbHOM  OpraHMW3alluM, SBJISIETCS HEOTHEMJIEMOM 4YacThiO HX
oOpazoBanHocTH. OHO CIYKAT 3aBEpIIAIOIMM  ATAllOM pealu3alvyd  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJOCTHON CHUCTEME XUMHUYECKOro oO0pa3oBaHWsA. OTH IIEHHOCTH KacaroTCA
MO3HAHUSA 3aKOHOB TIPUPOABI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOITIEH KYIbTYpHI
YEJIOBEKAa, a TaKKE »SKOJOTMUYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3J0POBBIO M TMPUPOAHON cpene. Peanusyercs xumuueckoe 0Opa3oBaHUE
00yYaroIIUXCs Ha YPOBHE CpeAHEro o0Iero oopa3oBaHus CpeCcTBAMHU YueOHOTO
npeamMera «XHUMHSA», COJCPKAHME M TOCTPOCHHUE KOTOPOro OMPEACiCHbl B
mporpaMMe 0 XHMHH C YYETOM Chenu(puKA HAyKH XUMHH, €€ 3HAUCHUS B
MO3HAHUU TPUPOJABl U B MATEPUAIBHOM >KM3HM OOIIECTBA, a TAKXKE C YUETOM
o0IMX 1eIed W TPUHLUMOB, XaPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBbI cpeaHero odmiero oopazosanus B Poccuiickoit deaepaiuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0co0yr Pojib B
COBPEMEHHOW NMUBWIN3ALMKU, B CO3JaHUU HOBOW 0a3bl MAaTEpPUATILHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaA B (pOPMHUPOBAHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHUE LIEJTOCTHOTO MPEACTABICHUA 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOABI M YEIIOBEKA, KOTOpoe (OPMHUPYETCS B XMMHH HA OCHOBE TOHWMAaHUS
BEIIIECTBEHHOI'0 COCTaBa OKPYKAIOIIErT0 MHPA, OCO3HAHUS B3AaUMOCBSI3H MEXIY
CTPOCHHUEM BEIIIECTB, MX CBOMCTBAMM M BO3MOKHBIMH O0JaCTAMU MPUMEHEHUS.



TecHO B3aUMOJEHCTBYS ¢ APYTMMHU €CTECTBCHHBIMM HAayKaMH, XUMHS CTajia
HEOTHEMJIEMON YaCThI0 MUPOBON KYJIBTYPbI, HEOOXOIUMbIM YCJIOBUEM YCIIEITHOTO
TpyAa M KU3HU Kaxaoro wieHa oOmecTtBa. CoBpeMEHHas XUMHUS KaK Hayka
CcOo3UJIaTeNIbHAsA, KaK HayKa BBICOKMX TEXHOJIOTMW HAmMpaB/icHA Ha pPEIICHUE
r100aabHBIX TPOOJIEM YCTOWYMBOI'O Pa3BUTHUS UEIOBEYECTBA — ChIPHEBOM,
SHEPreTUYECKOMN, MUIIEBOM, SKOJIOTMUECKON O€30MaCHOCTH U OXPaHbl 3JJ0POBbSI.

B coorBercTBUM ¢ OOIIMMM LEASIMH W TPUHIUIAMH CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccer, 6a30BbIH YPOBEHB
W3YUYCHHST) OPUEHTUPOBAHO TPEUMYIIECTBEHHO Ha OOIMEKYIHTYPHYIO MOATOTOBKY
o0yyYarommxcsi, HEOOXOJUMYKDO WM Uil  BBIPAOOTKA  MHUPOBO33PEHUECKUX
OPUCHTUPOB, YCIHECIIHOTO BKJIOYEHUS B JKM3Hb COLIMYMa, NPOJOJLKCHUS
00pa30BaHUs B PA3IUUYHBIX 00JIACTIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsomuMu - nipeaMeTa  «XUMHS»  SABIAIOTCA  0a30Bbie  KYpPChl  —
«Oprannueckas xumusi» U «OOmAads M HEOPraHUUeCcKas XHUMHSA», OCHOBHBIM
KOMIOHEHTOM COJICPKaHMsI KOTOPBIX ABJISIOTCS OCHOBBI 0Q30BOM HAyKH: CUCTEMA
3HAaHWUW N0 HEOPraHMYECKOHW XMMHHM (C BKIIIOUCHHEM 3HAHWM U3 O0IIel XUMHH) U
OpraHn4eckoil xumun. GOpMUPOBAHUE JAHHON CHUCTEMBI 3HAHWN NPU W3YUYCHUH
npeaMera o0ecleurBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCErO MHOroo0paszus
BEIIIECTB HA OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUH XUMHUM.

CrpykTypa coaepxaHusi KypcoB — «Opranuwdeckas xumus» u «OOmas u
HEOpraHWYeckas XUMHUsS» cPopMHUpOBaHA B TPOrpaMMe IO XWMHHA Ha OCHOBE
CHCTEMHOI'0 TIOAXO0Aa K H3YyUYEHHIO YydeOHOro warepuaiga W 0O0yCIIOBJICHA
UCTOPUYECKH  OOOCHOBAHHBIM  PA3BUTUEM  3HAHWW HAa  ONPEACIEHHBIX
TEOpPETUUYECKNX YypoBHAX. Tak, B Kypce OpraHMYeCKOW XHWMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHUECKOW TEOPUU CTPOEHUSA OPraHUYECKHUX
COCIMHEHUM, a TaKXKe€ Ha YPOBHE CTEPECOXMMHUYECKUX U  SJIEKTPOHHBIX
MPEACTaBICHU O CTpoeHun BeiiecTB. CBeneHus o0 HM3ydyaeMbiX B Kypce
BEILIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJOB /IO CJIOXKHBIX OMOJIOTMUECKU
AKTUBHBIX COEAMHEHMI. B Kypce OpraHMyeckol XWUMHUH TOJYYalOT Pa3BUTHE
chopMHpPOBAHHBIE HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs NEPBOHAYAILHEIE
MIPEACTABIICHUS] O XUMUYECKON CBA3M, KIIACCU(DUKAITMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUECKON PEaKIIHH.

[Ton HOBBIM yIJIOM 3peHUd B TMpeaMere «XuMmus» 0a30BOro YpOBHS
paccMaTpUBaeTCAd U3YUYEHHbIH HA YPOBHE OCHOBHOrO 0O1Iero o0Opa3oBaHUd
TEOPETHUECKUM Marepruaa | (HaKTOJIOTHUCCKAE CBEICHUS O BEMIECTBAX W
XUMHUUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIlas U HEeOpraHuueckas
XUMHUS» OOYyYarOIMMCSl MNPEAOCTABIISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEPUOANYECKOr0 3aKOHA C OOIIETCOPETUUECKUX M METOJOJOTMUYECKUX MO3UIIUHN,



rIy0ke TIOHATH HWCTOPUYECKOE M3MEHEHHE (PYHKIHMI HSTOro 3akoHa — OT
00001aroiIeH 10 0OBICHAIONIEH 1 MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHWUN O BaXKHEHMINIMX BEIIECTBAX, UX COCTABE, CTPOCHUM,
CBOMCTBAX W MPUMEHEHWH, A TAKXKE O XMMHUECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MPOTEeKaHus JonojiHsgerca B kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HMMEIOIIMMH KYJIbTYPOJIOTHUUECKUH W TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHMMAHUIO B3aMMOCBS3M XUMHUU C
JPYTMMH HAyKaMH, PacKpbhIBAIOT €€ pOJib B IMO3HABATEIBHOW M MPAKTHUECKOU
JEATEIbHOCTA 4YEJIOBEKA, CHOCOOCTBYIOT BOCHUTAHUIO YBAXEHUA K TIPOLECCY
TBOpPYECTBA B 00JIaCTU TEOPUM U TMPAKTUUYECKUX MPUI0KCHUH XUMHH, MTOMOTaoT
BBIMTYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
nmpoOieMax, CBSI3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIIMBATh WH(MOPMAIUIO W
NPUMEHATh €€ Uil TOMOJIHEHWS 3HAHUMW, PEIICHUA WHTEIJICKTYAJIbHBIX U
AKCIEPUMEHTAJIbHBIX UCCIEA0BATENbCKUX 3a7a4. B 1ienom conepkanue yueOHOro
npeaMera  «XHUMUS»  JAaHHOTO  YPOBHS  W3YUCHHS  OPUEHTUPOBAHO  Ha
dopMupoBaHre y OOydYaIOMMXCI MHUPOBO33PECHUECKONW OCHOBBI JIJII TIOHMMAHWS
dunocodckux wmaeH, TakWx Kak: MarepUalbHOE €IWHCTBO HEOPTaHWUUECKOTO H
OPraHWYeCKOro Mupa, OOYCJIOBJIICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHUEM, [I03HABAEMOCTh NPUPOJHBIX SBJACHUNA MNYTEM HKCIEPUMEHTA U
pEIIeHUsT TMPOTHBOPEUYMI MEXKAY HOBBIMH (paKTaMHM W TEOPETHUCCKUMU
MPEANOCHIIKAMU, OCO3HAHUE POJIA XUMHUHU B PEIICHUU 3KOJIOTHUECKUX MPOOJieM, a
TaKxke Npo0seM cOEpPEKEHUA FHEPTETHUECKUX PECYPCOB, ChIPhS, CO3MaHUS HOBBIX
TEXHOJIOTHH U MAaTEPHUAJIOB.

B nnane pemeHusa 3amady BOCMHUTAHUWSA, PA3BUTUA M COLMATIM3ALIMN
00yyYaroIuXcsl MPUHATHIC NPOrPpaMMON TO XUMHUHM TOAXOAbl K ONPEACIICHUIO
CollepKaHUsI W TIOCTPOCHUA TIPeAMETa MPEAyCMaTpuBalOT  (OPMHUPOBAHHE
YHUBEPCAJIbHBIX Y4YEOHBIX JCHCTBUNA, HMEIOMMX 0a30BO€ 3HAUCHHUE I
Pa3JIMUHbIX BUAOB JEATEJIbHOCTH: PEIICHUS MpoOJieM, TMOUCKA, aHajiu3a W
00paboTku wHpOpMAIK, HEOOXOTUMBIX JJIsI TPHOOPETCHHMS OTIBITA MPAKTHYECKON
U UCCJIEN0BATENIbCKONW ACATEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B IMO3HAHUU
XUMUH.

B nmnpakTuke mnpenogaBaHWs XUMHM KaK Ha YPOBHE OCHOBHOTO OOIIETro
00pa3oBaHud, TaK U HA YPOBHE CPEHEr0 00IIero 00pa3oBaHus, MPH ONPEACICHUN
COJICPKATEIbHOM XApPaKTEPUCTUKU 1IeJIeH H3YyUeHUS NPEAMETa HaIpaBJICHUEM
MEPBOCTETICHHOW 3HAYAMOCTH TPAAMIIMOHHO TPHU3HAETCS (HhOPMHUPOBAHUE OCHOB
XUMHUUYECKON HAyKHW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUYECKOM
JEATEIbHOCTA YEI0BEKA M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJUYECKOM TOUYKHM 3PEHUA TAKOW TMOAXOJ K OMPEACNICHUIO IIEJIeH H3ydeHUs
MpeaMETa ABJISIETCA BIOJHE OMPAB/IaHHbIM.



CornacHo JaHHOW TOYKE 3pPEHUA TJIABHBIMHM LEIAMH W3YUYCHHS TpeaMeTa
«Xumusa» Ha 6azoBom ypoBHe (10 =11 ki1.) aBisroTcs:

e (opMHPOBAaHHME CHUCTEMBI XHMHUYSCKHUX 3HAHMM Kak  BaKHEHIIEH
COCTABJIAIOLIEH €CTECTBEHHO-HAYYHOM KAPTHHBI MHUPA, B OCHOBE KOTOPOM
JeKAT KITOUEBBIC TOHATHSA, (PYHIAMEHTAJIbHBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOCHHUE f3bIKA HAYKH, YCBOCHUE W TMOHUMAHUE CYIIHOCTU JIOCTYIHBIX
0000IIeHUH MHUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHUE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHUS,

o (¢opMUPOBAHUE W PA3BUTHEC MPEACTABICHUN O HAYUYHBIX METOMAX MO3HAHUS
BCIIECTB M XUMHUECKUX PpEAKIUHA, HEOOXOAUMBIX JJii TPUOOPETECHUS
YMEHUN OPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMWUYECKUX SIBJICHUM,
UM EIOIINX MECTO B IPUPOJIC, B MPAKTUYECKON U MOBCEAHEBHON KU3HU,

e Ppa3BUTHE YMEHUH U CIIOCOOOB ACATEIbHOCTH, CBA3aHHbBIX C HAOIIOJEHUEM U
OOBACHEHUEM XHMMHWYECKOT'O AKCIEPUMEHTA, COOJIOJICHHEM  TPaBUII
0e301acHOro oOpaleHus ¢ BEIIECTBAMMU.

Hapsanay ¢ stuM, coaepkatenbHas XapakTEpPUCTUKA LENIel U 3a1a4 U3yYeHUs
npeaMeTa B MporpaMMe Mo XMMUM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPHOPHUTETAMH B CHCTEME CpeaHero obimero odopazosanud. CeroaHs B
MpenoAaBaHUM  XUMHUM B OOJbIIEH CTENEHM OTAAETCA  MPEANOYTEHUE
MPAKTUUYECKONH KOMIIOHEHTE COJEepKaHUs OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHHMKA OO0I€00pa30BaTEIbHON OpPraHu3alvu, BJAJCIONIETO HE
Ha0OpOM 3HaHWH, a (YHKIIMOHAIIBHOW TPAMOTHOCTBHIO, TO €CTh CIOco0aMu |
YMEHHUSMU aKTUBHOTO TMOJIYYEHUSA 3HAHUW U MPUMEHEHWS WX B PEAJbHON >KU3HU
JUTSL PEIICHUS IPAKTUYECKUX 33/1a4.

B cBa3u ¢ 5TMM mpu M3yueHWM TMpeaMera «XUMUA» JIOMUHUPYIOIIEE
3HaUCHHUE MPUOOPETAIOT TAKUE 1IEJIA U 3a]1a4H, KaK:

ajganTanys 00y4yaroluXcs K YCJAOBUAM JMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(opMHpOBaHWE  HMHTE/UICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
caM0o00pa30BaAHUIO, COTPYJHUUYECTBY, CAMOCTOSTEIILHOMY TPUHATHIO TPaMOTHBIX
pElIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIIMSIX, CBA3AHHBIX C BEIIECTBAMH U HX
MIPUMECHEHUEM

dopMupoBaHre 'y  OOYyYalOMUXCS  KIFOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIICTCHITAN ), WMEIONNX YHUBEPCAIbHOE 3HAUCHUE JUIS PA3IMYHBIX BUIOB
JEATENBHOCTH, PEIICHUA TPoOIeM, TTOMCKa, aHam3a U 00paboTku mHpOpMaIuy,
HEOOXOMMBIX i1 TPUOOPETECHHS OMNbITAa ACATENIBHOCTH, KOTOpas 3aHUMAET
BAXHOEC MECTO B TIO3HAHMM XUMHUH, a TaKXKe IS OIEHKU C TMO3UIUH
AKOJIOTMUECKON O€30MacHOCTH XapakTepa BIHUSAHUS BEIIECTB M XHUMHUYECKHUX
MPOLIECCOB HA OPraHKW3M Y€I0BEKA U IPUPOJHYIO CPEY;



pa3BUTHE TO3HABATEIIFHBIX HWHTEPECOB, WHTEIICKTYAIbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00YyYarOIUXCA: CIOCOOHOCTH CaMOCTOSTEIbHO MTPUOOPETaTh HOBBIE
3HAHMS TI0 XHMHH B COOTBETCTBUH C JKU3HEHHBIMHM TTOTPEOHOCTSIMH, UCTIOJIE30BATh
COBpEeMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHN I MOWCKA M aHaju3a yueOHOW U
HAyYHO-TIOMYJISIPHON WH(POPMAITUH XUMHUYECKOTO COICPIKAHMS;

(hopMHEpOBaHUE W Pa3BUTHE Y OOYUAIOIUXCSI ACCOMMATHBHOTO M JIOTHUECKOTO
MBIIIIEHUS, HA0MOAaTeTbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJAUMBI, B YACTHOCTH, MPH TUTAHUPOBAHWHM W TPOBEACHUH XUMHUYECCKOTO
IKCIICPUMECHTA,

BOCTIUTAHWE Yy OOydYarommxcss YOSXKIEHHOCTH B T'YMaHHUCTHYECKOH
HaIPaBJICHHOCTA XWMWH, ¢ BaXHOW DPOJIM B PEHICHWH TJIOOAIBHBIX MPOOIeM
PaIMOHAIBHOTO TMPUPOIOTIONE30BAHUS, TIOTIOJTHEHUS YHEPTETHUECCKUX PECYPCOB H
COXPaHEHUsI TPHUPOMHOTO PABHOBECHA, OCO3HAHWS HEOOXOMUMOCTH OEpEeKHOTO
OTHOIICHUS K TIPUPOAE W CBOEMY 3I0POBBIO, a TaKKe TPHUOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOJYYCHHBIX 3HAHWHA I TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIHX, CBA3aHHBIX C XUMHUYCCKUMU SBIICHUSIMH.

B yueOHOM miaHe cpeaHero oOmIero o0Opa3oBaHHUs TPEAMET «XHUMUS»
6a30BOT'0 YPOBHS BXOJUT B COCTaB MPEAMETHOM oOmacTn «ECTeCTBEHHO-HAYUHbIE
MIPEAMETHI».

OO1ee 4ncio 4acoB, OTBEAEHHBIX ISl U3YUCHUS] XUMUH, HA 0230BOM YPOBHE
cpenHero obmero obpazoBanwms, cocrapisier 68 wacos: B 10 kmacce — 34 gaca (1
yac B HeAemo), B 11 kmacce — 34 gaca (1 gac B Hememo).



COIEP KAHUE ObYUEHUA
10 KJIACC
OPI'’AHNYECKASA XUMUSA

TeopeTnueckue 0CHOBbI 0PraHNYeCcKO XUMUM

[IpenMer oprannueckoil XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MaTepHUalioB. Teopusi CTPOEHUA OPraHUYECKHUX
coemuaeHnii A. M. bBytieposa, €€ ocHOBHbBIE mookeHusA. CTPYKTYpHBIE (POPMYJTBI
OPraHWYeCKUX BelecTB. [omonorus, wu3omepus. XuMUYECKas CBs3b B
OPraHUYECKUX COCTUHEHUAX — OJIMHAPHbBIC U KPATHBIC CBS3H.

[IpencraBnenune o kinaccupuKamu OopraHudeckux BerecTB. HoMeHkmarypa
OPraHUYECKHUX COCMUHEHWH (CHCTEMaTWYeCKas) W TPUBHAJIbHBIC HA3BaHWSA
BOKHENIIUX NPEACTABUTENIEN KITACCOB OPraHUYECKUX BEILIECTB.

OKCMEPUMEHTAIBHBIE METO/Ibl M3YyUE€HHUS BEIIECTB W MX MPEBPALICHUN:
O3HAKOMJIEHHE ¢ O00Opa3llaMd OPraHWYECKUX BEIIECTB M MaTepuajaMh Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJICKYJI OpPraHWYECKUX BEIIECTB, HAOIIOJCHUE U
OMUCAHUE AEMOHCTPAIMOHHBIX OMBITOB MO MPEBPALCHUIO OPraHUYECKUX BEILECTB
MIPY HarpeBaHuM (TUTaBJICHHUE, OOYTIIMBAHUE U TOPCHHUE).

Yriesoaopoasl

AJIKaHbl: COCTaB W CTPOEHUE, TOMOJIOTMUECKMN Ppsaa. MeraH u 3TaH —
MPOCTEHUINTNE TPEACTABUTEIN QJIKAHOB: (DU3WUECKHE W XWUMHUYECKHE CBOMCTBA
(peakIy 3aMEIIeHUS W TOPEHHS), HAXOXICHUE B TPHUPOJE, TMOIYyUCHUE W
MIPUMECHECHHUE.

AJIKEHBI. COCTAaB U CTPOCHUE, TOMOJIOTHUYECKUHN PsiA. DTUICH U MPONUIIEH —
MPOCTEHUINTNE TPEICTABUTEIN QJIKEHOB: (DU3WUECKHE W XWUMHUYECKHE CBOMCTBA
(peakiii  THAPUPOBAHMS, TAJIOTCHUPOBAHWSA, THIAPATAllMHM, OKHUCICHHUS |
MOJTMMEPHU3AITHH ), TIOTYICHUE Y TIPUMCHCHHE,

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHUe, BaKHEHIUE
XUMUYECKAC CBOWCTBA (peakius moimuMmepusanu). [lonydeHne CHHTETHYECKOTO
KayuyyKa U pE3UHBI.

AJIKUHBI: COCTAaB U OCOOEHHOCTHU CTPOEHHUS, TOMOJIOTHUUECKUH psAsl. ALETUJICH
— TPOCTEHUIINKA TPENCTABUTEIh AJIKUHOB. COCTaB, CTPOCHHE, (U3MUECKUE U
XUMUYECKAC CBOMCTBA (peakiWy THAPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATAIAH,
TOPEHUS ), TIOJYUYCHHUE U IPUMEHEHHE.

Apensl. benzomn: coctaB, cTpoeHHe, (PU3NUECKHE W XMUMHUYECKHE CBOWCTBA
(peakIyu TaJIOTCHUPOBAHKUS W HUTPOBAHWSA), TONYUCHUE W TIPUMEHEHUE. 101y01:
cocmas, cmpoenue, uzuueckue U  XuMuYeckue  C80UCmMea  (peaxyuu
2AN02EHUPOBAHUST U HUMPOBAHUS), Noay4YeHue u npumerneHue. TOKCHYHOCTD



apeHoB. [eHeTmueckas CBsI3b MEXKAY YIJICBOJOPOAAMH, TPHUHAICKAMMAMHA K
Pa3TMIHBIM KJTacCaM.

[IpupomHbie MCTOYHWKHM YTAEBOAOPOMOB. [IpWpomHbIii Ta3 W TMOMYyTHHBIC
Hedranapie ra3el. Hedre €€ mpoucxoxaenue. CrocoObl mepepaboTku HEDTH:
MEPETOHKA, KPEKWHT (TEPMHUUYCCKWN, KaTAIMTHUYCCKUN), TUpoiu3. [IpomyKkTer
nepepaboTku HepTH, WX TPUMEHEHUE B MPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH
yTOJIb ¥ MPOAYKTHI €ro mepepadoTKH.

OKCIIEPUMEHTATBHBIC METOJBI W3YYCHHS BEIIECTB W WX TPEBPAICHUI:
O3HAKOMJICHHE C O0Opa3laMu TUIacTMAacC, KaydyKOB M PE3WHBI, KOJUICKITHH
«Hedts» wm  «Yromp», MOAECTMPOBAHWE  MOJIEKYJ  YIJICBOJOPOJAOB M
raJIOTCHOMTPOU3BOAHBIX, TTPOBEICHUE MPAKTHUCCKON PabOThI: TOMyUCHUE ATHIICHA
Y U3YYEHUE €T0 CBOUCTB.

Pacuérnbie 3anaun.

Boruucnennss mo ypaBHCHHMIO XWMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOMHOTO BEIIECTBA WM TPOIYKTA PEAKIMHM MO W3BECTHBIM Macce,
00BEMY, KOTMIECTBY OJTHOTO M3 MUCXOHBIX BEIIESCTB WU MPOIYKTOB PEAKITHH ).

Kucaopoacoaep:xamue oprannyeckue coeInHeHN s

[IpenenbHbIe OMHOATOMHBIE CHUPTHL. MeETaHOT W 9STAaHON. CTPOCHUE,
(u3uueckue W XWMHYECKHE CBOWCTBA (PEakIMd C aKTUBHBIMH METaJlIaMH,
raJIorTeHOBOJIOPOJAMH, TOPEHHUE), TPHUMCHEHWE. BOJOpPOMHBIE CBI3W MEXKIY
MOJICKYJIaMH CIIAPTOB. JelicTBHE METaHOMA W 3TaHOJIa HA OPTaHW3M YEJTOBEKA.

MHOroaToMHBIE  CIUPTHL. OTHJICHTJWUKOIh W  TJIMICPUH.  CTPOCHUE,
(¢uzudeckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO  IMENOYHBIMH
METaJlIaMH, KAaueCTBEHHAs PEAKIMsd HAa MHOTOATOMHBIC crupThI). [leficTBue Ha

opraHusMm 4yenopeka. [[puMeHeHre riaunepruHa U STUICHTJIMKOIIS.

deHos:  CTPOCHHWE MOJEKYJIbl, (PU3NYECKHE W XWMHUYCCKHE CBOWCTBA.
Tokcuunocts denona. [Ipumenenne penona.

Anbaeruapel U kemouwi.  DopManiblieTU], aleTAIbACTHN.  CTPOCHUE,
(r3uUecKkue W XMMHUYECKHE CBOWCTBA (PEaKIIUM OKHUCIICHWUS M BOCCTAHOBJICHUS,
KQueCTBECHHBIC PEAKITNH), TIOTYUCHUE U IPUMEHEHHE.

ONIHOOCHOBHBIE TPEAC/bHbIE KApOOHOBBIE KHUCAOTh. MypaBbuHad W
YKCYCHasl KHUCIIOTBI. CTPOCHHE, (PM3UUECKUE W XUMUUECKHE CBOWCTBA (CBOMCTBA,
obmre I Kiacca KUCIIOT, Peakius 3TepruuKaiim), MoTyuYeHHE U TPUMEHEHHE.
CreapuHOoBasi M OJIEMHOBAA KHUCJIOThl KaK MPEACTABUTENIA BBICIIMX KApOOHOBBIX
KHUCJIOT. MbLjia KaK COJIA BBICIIUX KAPOOHOBBIX KUCIOT, X MOIOIIIEE NCHCTBHE.

Cnoxxable >¢Upbl KaK MPOW3BOJIHBIC KApOOHOBBIX KHCIOT. [ maponms
coXHBIX 3upoB. XKupkel. ['maponms xupos. [Ipumenenne xupoB. bronornueckas
POJIb )KHPOB.



VYrnesonel:  cocTaB, KjaccuukamuMs ~— yrieBogoB  (MOHO-, JOW- W
nojucaxapuabl). [ roko3a — mpocTeimmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3MUYECKHE W XUMHUYECKHE CBOHCTBA (B3aMMOACHCTBHE C
ruapokcuaom meau(ll), oxuciaenne aMMmuadHBIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OPOXEHHME TIJIFOKO3bI), HAXOXKACHWE B TMPHUPOJAE, MPUMEHEHHE,
ouonornueckas poib. ®orocuHTes. GPyKTO3a KaK H30MEP TIIFOKO3HI.

Kpaxman u nennmiono3a kak npupogHbie nmonuMepsl. CTpoeHHe Kpaxmasna H
HEIUTION03bl.  Du3ndyeckue W XUMHUYECKHE CBOWCTBA Kpaxmana (THAPOJIH3,
KAueCTBEHHAS PEAKILIUA C HOJOM).

OKCIIEPUMEHTATBHBIC METOMBI W3YUYCHHS BEIIECTB W WX MPEBPAICHUM:
NpoBEACHUE, HAOMIOJCHUE W OIMUCAHME IEMOHCTPAIMOHHBIX OMBITOB. TOPEHHUE
CIMPTOB, KAUECTBEHHBIC PEAKIMW OJHOATOMHBIX CHUPTOB (OKHUCICHHE 3TaHOJa
okcuaom wMeau(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIMIIEPUHA C
ruapokcuom Meau(ll)), anpaernao (OKUCIEHHE aMMHAYHBIM PAacTBOPOM OKCHJIA
cepedpa(l) u tmapoxcumom menu(ll), B3ammomelicTBHe Kpaxmajia ¢ HOJOM),
NPOBEICHNUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaum.

Boruucnennss mo ypaBHEHMIO XHMHYECKOW peakiuud (Macchl, 00béMa,
KOJIMUECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMH MO M3BECTHBHIM Macce,
00BEMY, KOTMIECTBY OJHOTO M3 MCXOIHBIX BEUIECTB WU MPOAYKTOB PEAKIINH ).

A3oTcoaepIKaIe OpraHuuecKie COSTNHEHNUA.

AMWHOKHUCIIOTH Kak aM(OTepHbIe OpraHNuYecKre CoeauHeHus. Duzndeckue
¥ XMMHWYECKHE CBOMCTBA aMHUHOKHMCIOT (HAa mpuMepe TiuiuHa). buonoruueckoe
3HAYeHHE aMUHOKUCIOT. [lenTup.

benkn kak mpHpPOAHBIE BBHICOKOMOJICKYJIAPHBIE coeauHeHUs. [lepBuuHas,
BTOPUYHAA M TPETUUYHAS CTPYKTypa O€IKOB. XHMMHYECKUE CBOWCTBA OCJIKOB:
THIPOJIN3, ACHATYpaIUs, KAYeCTBEHHbIE PEAKIIMU Ha OCNKH.

OKCMIEPUMEHTATBHBIC METOMBI HW3YUYCHHUS BEIIECTB W WX TPEBPAICHU:
HAOJIO/ICHUE U OTMCAHUE IEMOHCTPAIMOHHBIX OIMBITOB: ASHATYpalua OeKOB TpH
HATPEBaHUH, [IBETHBIE PEAKIIUN OETTKOB.

BbicokoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCTWHEHHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOIMMEPHU3AINH, CPEAHSS MOJEKYIApHAsT
macca. OCHOBHBIE METOJBbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUH —
NOJTUMEPH3ALHS W MOJIUKOHICHCALINA.

OKCIIEPUMEHTATBHBIC METOMBl WM3YUYCHHUS BEMIECTB W WX MPEBPAICHUH:
O3HAKOMJIEHHE C 00pa3iiaMH MPUPOIAHBIX M MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB.

MexnpeaMeTHBIE CBSI3H.



Peanmuzanmst MEXITPEAMETHBIX CBSI3CH NPHU W3YUSCHUN OPTAaHWIECKONH XUMHUH B
10 xmacce ocylecTBIseTCsS 4Yepe3 HCMOJb30BaHHE KaK OOIMX €CTECTBEHHO-
HAyYHBIX TIOHSTHH, TaK W TIOHATHH, SBJISIOMWAXCS CHCTEMHBIMHU JUIS OTIEITHHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHA: SBJICHUEC, HAYUHBIH (DAKT, THTIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CHHTE3, KiacCH(UKAIsA, EPUOINIHOCTD, HAOJIO ICHHE,
HU3MEPCHUE, YKCIIEPUMEHT, MOJICTTUPOBAHUE.

dusnka: Marepus, OHEPrusa, Macca, aToM, DJJIEKTPOH, MOJEKya,
SHEPreTUUYECKUNH YPOBEHBb, BEIIECTBO, TeENO, OOBEM, arperarHoe COCTOSHHUE
BEIECTBA, ((U3NUECCKUE BETUUMHBI U CAMHUIIB X H3MEPEHUS.

buonorus: knerka, opranmsM, Owocdepa, 0oOMEH BEIISCTB B OpPraHH3ME,
¢dorocuHTE3, OWMOIOTMUECKW aKTHBHBIC BerecTBa (OENKW, YTJIEBOMBI, KHPHI,
dhepmMeHTHI).

['eorpadms: MuHEpabl, TOPHBIE TTOPOJBI, TOJIE3HBIE UCKOMAEMbIE, TOTUIHBO,
PECYPCHI.

TexHomorus: mNHINEBBIC TPOAYKTH, OCHOBBI PAIMOHAJILHOTO THTAHMS,
MOIOIITHE CPENICTBA, JICKAPCTBEHHBIC M KOCMETHUECKHE TPENapaThl, MaTEPUAITHl U3
HUCKYCCTBEHHBIX M CHHTETHUECKHMX BOJIOKOH.

11 KUIACC

OBLIASA 1 HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XUMHUU

XuMuueckuii snemMeHT. ATom. Sapo aroma, HW30TOMBL. DJIEKTPOHHAA
00010UKa. DHEPreTUUCCKUE YPOBHH, MTOAYPOBHH. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH PaCIpPECICHUsI 3JICKTPOHOB MO OpOUTANIAM B aToMax
AJIEMEHTOB TEPBHIX YETHIPEX TIEPHOIOB. DICKTPOHHAS] KOH(PHUTYPAIUs aTOMOB.

[Tepnoanueckuii 3akoH u [lepnoanyeckas cuCTEMa XUMUUYECKHX 3JIEMEHTOB
. 1. Menneneera. CBsa3b MEPUOAMUECKOro 3akoHa U [lepuoanueckod cucTEMbI
xuMudeckux sneMmenToB J[. M. MeHneneeBa ¢ COBPEMEHHOW TE€OpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XMMHUYECKHX 3JIEMEHTOB U
00pa3yeMbIX HMMHU MPOCTHIX W CJOXKHBIX BEIIECTB MO TPynnaM M MEepUoJiaM.
3HaueHUE NEPUOANUECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenune BemecTBa. XHWMHUYECKas CBA3b. BHABI XWMHYECKOM CBS3H
(KOBaJICHTHAs HETOJISAPHAS W TOJSAPHAS, WOHHASA, METaJTHdeckas). MeXaHu3MBbI
oOpa3oBaHWsI KOBAQJICHTHOH XWMHYECKOW CBA3M (OOMEHHBIH W JOHOPHO-
akmenTopHsii). BomopomHas cBsa3s. BaneHTHOCTh. DJIEKTPOOTPHUIATEIHHOCTS.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJISIPDHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbI KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMUECKON PEILIETKH.

[Tousatue o aucnepcHbIX cuctemax. VMCTUHHBIE W KOJJIOWIHBIE PACTBOPHI.
MaccoBas 10711 BEIIECTBA B PACTBOPE.

Knaccudukanms HEOPTaHUYECKUX COCIMHEHUH. Homenxkmarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYECKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAICKANINX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peaknusa.  Kiaccudukaiys  XUMWYECKMX — PEaKIWi B
HEOPraHUYECKOW W OPraHWYeCKON XMMHHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS W MPEBPAILCHUS SHEPTUU MPU XUMHUUECKUX PEAKIIUIX.

CKopocTh peaknum, €€ 3aBUCUMOCTh OT paziudHbIXx (hakTopoB. OOpaTumbie
peakuun. XHUMUYECKOe paBHOBecue. MakTophl, BIHAIOIMIKE HA COCTOSHHUE
XUMHU4ECKOro pasHoBecus. [Ipunnun Jle [larense.

OnekTponuTHueckas auccoruanusa. CUbHbIE U clladbie NeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAs, HEUTPaIbHAA, IIETOUHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU.

OKCMEPUMEHTAIBHBIE METO/Ibl M3YyUE€HUS BEIIECTB W HMX MPEBPALICHUN:
nemoHcTpanua Tabnui «[lepuoanueckas cucrema xumuueckux snementos J[. H.
MenaeneeBa», U3y4yeHUE MOJICNICH KPUCTAUTMUECKUX PEIIETOK, HAOIOJEHUE U
OTHMCAHKE JEMOHCTPAIMOHHBIX M JJAOOPATOPHBIX OMBITOB (PA3JIOKEHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajlu3aTopa, OMPECICHUE CPEAbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIIBHOTO WHIWKATOPA, PEaKIMH WOHHOTO OOMEHA),
MPOBEICHAE NPAKTUUECKOHN padboThl «BiausHre pa3nuyHbix (akTOPOB HA CKOPOCTh
XUMHAYECKON PEAKIIAN.

Pacuérnbie 3amaun.

Pacuérbl 1O ypaBHEHUSM XUMHUECKHMX pEaKIMi, B TOM 4YHUCIE
TEPMOXUMUYECKHE PACUETHI, PACUETHl C HWCIMONb30BAHUEM TMOHATHS «MaccoBasd
JIOJISl BEILIECTBAY.

Heoprannuyeckass xuumust

Hemeramnel. [lonoxenne HemetauioB B Ilepuoguueckoit  cucreme
XUMHYeCcKkux syeMeHToB J[. M. MenneneeBa 1 OCOOEHHOCTH CTPOCHHS aTOMOB.
dusnyeckne CBOWCTBA HEMETAJUIOB. AJUIOTPONUA HEMETAIOB (HA TMpUMeEpe
KHUCITOpoaa, cepol, pocdopa u yriiepona).

XWAMHAYECKHE CBONCTBA BAXHEHIMMX HEMETAIJIOB (TAJIOTCHOB, CEPHI, a30Ta,
docopa, yraepoma W KpeMHHSA) M WX COCOUMHEHWH  (OKCHIOB,
KHUCITOPOACOIECPKAMMUX KUCIIOT, BOJOPOAHBIX COCTUHEHUH ).

[IpuMeHeHrEe BaKHEUIIINX HEMETAJUIOB U UX COCAUHECHU.



Mertamnsl. [lonoxenne merayioB B [lepronnueckoi cucTeMe XUMUYECKUX
sanemenToB [|. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUSA 3JIEKTPOHHBIX 000J0UEK
atoMoB MeTauioB. O0mme ¢usudeckne cBoiicTBa MeTauioB. CINIaBel METAJLIOB.
DJIEKTPOXUMUUECKUN PsAJT HAMPAKEHUN METaJIOB,

XHAMHAYECKHE CBONCTBA BAKHEUIIWX METAUIOB (HATPWH, KaJIWHA, KaJIbITHH,
MarHui, aAmoOMUHHUHN, IIUHK, XPOM, JKEJI€30, ME/Ib) U X COCTUHCHUH.

OO0mue crnocoObl MoJiydeHuss MeTauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCMEPUMEHTAIBHBIE METO/Ibl M3YyUE€HHUS BEIIECTB W HMX MPEBPALICHUN:
U3YUCHUE KOJJIEKIMU «MeTauibl U CIUIaBbl», OOpPa3llOB HEMETAIIOB, PELICHUE
AKCIEPUMEHTAJIbHBIX 337a4, HAOJIOJIEHUE W ONUCAHHWE JEMOHCTPALMOHHBIX U
Ja00pPaTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA AIOMUHUSA C PAcTBOpPaMHU
KHUCITOT | IENOoYeH, KAYECTBEHHBIE PEaKITUH Ha KAaTHOHBI METAJLIOB).

Pacuérnbie 3anaun.

Pacuérbl mMaccel BellecTBa WM 00ObEMA Ta3oB MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce WM O0bEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKIMHU BEIIECTB,
pacuéTel Macchl (00BEMA, KOIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITH OHO
U3 BEIIECTB UMEET MPUMECH.

XuMus " )KU3Hb

Ponp xuMum B 00ECIIEUEHHH SKOJOTHMUECKOM, YHEPTETHUECKONH M THUINECBOMH
0€30MacHOCTH, PAa3BUTUM MEAUIMHBI. [IOHATHE O HAYYHBIX METOAAX MO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOHMMX HAYUYHBIX TOPUHIUIAX TPOMBIILICHHOTO
MOJIYYCHHS BAKHECHUIIIUX BEIIECTB.

UenoBek B MHUpPE BEUIECTB M MATECPUATIOB. BAXKHEHUIIME CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIMOHHbIC MAaTEpHaibl, KpPACKH, CTEKJIO, KepaMuKa,
MaTepualibl I JICKTPOHUKH, HAHOMATEPHUaJlbl, OPraHWYECKUE WU MUHEPAJbHbBIC
ya00pEeHUs.

XuMHUST U 30POBbE UEJIOBEKA: MpaBWa MCMHOJb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuyia OE30MAaCHOTO UCIMOIb30BAHUA MPENapaToB ObITOBOM XUMUU
B TTIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHBIE CBSI3H.

Peanuzanust  MEXNPEAMETHBIX  CBS3€M NpU  HM3ydeHUH  OOmmeH u
Heopranuueckord xumuu B 11 Kitacce ocyliecTBIAETCS Yyepe3 UCIONb30BAHUE KaK
OOIlIMX €CTECTBEHHO-HAYYHbIX TMOHATUH, TaKk W TOHATUH, SABJIAIOIIUXCS
CUCTEMHBIMHU JJI1 OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYUHOTO IUKJIA.

OO0mume ecTeCTBEHHO-HAYUHBIC TOHATHSA. HAYYHBIM (PaKkT, THMOTE3a, 3aKOH,
TEOpUs, aHaju3, CHUHTE3, KiIacCu(pUKamms, TEePUOANIHOCTh, HAOIIOJACHHE,
AKCIEPUMEHT, MOJEITUPOBAHUE, U3MEPEHUE, SBJICHHE.



duzuka: MaTepus, SHEPTUs, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PaJMOAKTUBHOCTh, MOJIEKYJIa, YHEPreTHUECKUH YPOBEHb, BEIIIECTBO, TEJIO,
00BEM, arperaTHOe¢ COCTOSHHE BEIIeCTBA, (PU3HUCCKHUE BEIMUMHBI M CAUHHUIIBI HX
W3MEPEHMS, CKOPOCTD.

buonorusa: kmerka, oOpraHm3M, OSKOCHCTeMa, Ouocdepa, Makpo- H
MMKPOAJIEMEHTHI, BUTAMUHBI, OOMEH BEIIIECTB B OPraHU3MeE.

['eorpadmsa: MuHepaibl, TOPHBIC IMOPOJBI, MOJIE3HBIE HCKOMAEMBbIC, TOILINBO,
PECYPCHI.

TexHonorusa: XUMHUUECKas MPOMBIIUICHHOCTh, METAJUTYPIHs, TMPOU3BOACTBO
CTPOMTEIBbHBIX MaTEpPHaAJIOB, CEIbCKOXO3IMCTBEHHOE IPOM3BOJCTBO, IIHIIECBAs
MPOMBIIIJICHHOCTh,  (papMarieBTHUecKass  IPOMBIIIICHHOCTh,  IPOH3BOJCTBO
KOCMETHUECKMX TMpenaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepHAIIOB,
3JIEKTPOHHASA MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



[TJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHKA ITPOI' PAMMEI 110 XUMHWU
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUSA
OoOyJalOMIMMHCS TPOTPaMM  CpeaHero oO0Immero o0pa3oBaHusa (JTUYHOCTHEIM,
METANpeIMETHBIM W TpeaMeTHbiM).  HayuHo-meTogumdeckoi OCHOBOW s
Ppa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrpPaMM CPEAHETO OOIIEro
00pa3oBaHUS SIBJISETCS CUCTEMHO-AEATEIbHOCTHBIN TOAXO/.

B coorBercTBMHM C CHCTEMHO-IEATEILHOCTHBIM TIOIXOOM B CTPYKTYpeE
JUYHOCTHBIX PE3YIbTAaTOB OCBOCHHS TpeaMera «XWMHS» HAa YPOBHE CPEIHETO
o0111ero oOpa3oBaHUs BBIJICTICHBI CIICAYIONINE COCTABIIAIOIINE:

OCO3HAHHE OOYYAIOIIUMHCS POCCHHCKOM TPakKAaHCKOH HWJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOONPEICIICHUIO;

HaJIMYMe MOTHUBAIMH K O0yUCHHIO;

1[€JICHANPABJICHHOE PA3BUTHE BHYTPEHHUX YOEKIAECHUN JTUUYHOCTHU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEH U UCTOPUUECKUX TPAauIMi 0a30BOM HAYKU XUMUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIMXCS PYKOBOJICTBOBAThCA B CBOCH
JEATENHHOCTA TEHHOCTHO-CMBICIIOBBIMHA YCTAHOBKAMH, TPUCYIIUMH IIETOCTHON
CUCTEME XUMHUUECKOT0 00pa30BaHUS;

HaJIMYKE MTPABOCO3HAHUS YKOJIOTHUCCKON KYJIbTYPHl U CIIOCOOHOCTH CTaBUTh
TN ¥ CTPOUTH YKU3HECHHBIC TUIAHBI,

JIMdHOCTHBIE PE3yJbTAaThl OCBOCHUA TMpEAMETa «XHUMHS» JOCTHTAIOTCS B
CAMHCTBE YYeOHOW ™ BOCIHUTATEIIBHOW JCATEILHOCTH B COOTBETCTBHU C
T'YMaHHUCTHYECKUMH, COMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTAMH
U UuJcaJiaMd POCCHMCKOrO TIPakAAHCKOr0 OOIIECTBA, NMPUHATHIMA B OOIIECTBE
HOpMaMMl W  TpaBWIAMH  TIOBEJEHUA,  CHOCOOCTBYIOIIMMHU  MpoOIEccaM
CaMOTIO3HAHUS, CaMOPa3BUTHUA © HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00yYarOITHUXCS.

JIndHOCTHBIE PpE3yJabTAaThl OCBOCHHS TpeaMera «XUMHUS»  OTPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA TO3HABATECILHONH W TMPAKTHUYCCKOW EATETHHOCTH
0OydJaromIMXcs MO peaju3aiyi MPUHATHIX B O0MIECTBE MIEHHOCTEH, B TOM YHCIIE B
YACTH:

1) rpaskIaHCKOro BOCIIMTAHUS .

OCO3HAHMS 00YJAIOIUMHUCA CBOMX KOHCTHUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH,
YBAXXEHUSA K 3aKOHY W MPABOMOPSIKY,

MPEACTABIICHUSI O CONMAJBHBIX HOPMAax U TMpaBWiIaX MEXKIAYHOCTHBIX
OTHOIICHHUH B KOJUTCKTHBEC,



FOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TP CO3JaHUH
y4EOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATEJIbHBIX 33/1a4, BHIMOJTHEHUH
XUMHUUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TOHWUMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHWS, JIOTUKY H
ApryMEHTBI IPYTUX MPHU aHAJIU3€ Pa3INUYHbIX BUJIOB YUEOHOU ACATENBHOCTH,

2) NaTpUOTUYECKOT0 BOCIIUTAHUSI

IICHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY U HAYYHOMY HACJICHUIO
OTE€UYECTBEHHON XUMUH,

YBOKEHHUS K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUM M MPAKTUYECKOTO
MPUMEHEHUSI XMUMHUHW, OCO3HAHUA TOTO, YTO JOCTHXKCHHUS HAYKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOMIOAEHUN, KPOMOTJIMBBIX  3KCIEPUMEHTAJIbHBIX  MOUCKOB,
MOCTOSTHHOTO TPyAa YYEHBIX U PAKTUKOB;

WHTEpEeCca M TIO3HABATEJIbHBIX MOTHUBOB B TOJYYEHHH M TOCJEAYIOIIEM
aHanm3e WHQPOPMAIUX O TEPEAOBBIX JTOCTHKCHHSIX COBPEMEHHOW OTECUECTBEHHOM
XUMUH,

3) 1yXOBHO-HPABCTBEHHOI0 BOCHIMTAHUSI:

HPABCTBEHHOI'O0 CO3HAHUA, STUUECKOTO TTOBE/ICHHUS,

CIIOCOOHOCTH OIIEHMBATh CUTYAIlMU, CBA3AHHBIE C XUMUUECKUMHU SBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE M TMOCTYIKH CBOMX TOBApUILIEH C
MO3UIIMH HPABCTBEHHBIX W TMPABOBBIX HOPM W OCO3HAHUE TMOCIEACTBHA 3THX
MOCTYTKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbSI:

MOHUMAHUS [IEHHOCTEH 3J0pOoBOr0 M 0Oe3omacHoro o0pasza KU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3HUUECKOMY H
MICUXUYECKOMY 370POBBIO;

COONMIO/ICHUSI MpaBWl O€30MacCHOr0 OOpallleHus ¢ BEIIeCTBAMU B OBITY,
MOBCEIHEBHOM KU3HU U B TPYAOBOU AEATEINBHOCTH,

MOHUMAHUS [IEHHOCTH TPaBWI WHAWBUAYAIBHOTO W  KOJUJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYALMAX, YTPOKAKOIINX 3JJ0POBbIO U KU3HU JIFOJEH;

OCO3HAHMS TOCTACACTBUN W HEMPUATHSA BPETHBIX TMPHUBBIUCK (ymOTpeONeHUS
AJIKOTOJISI, HAPKOTHKOB, KYPEHU);

S) TpyaoBoro BocnuTaHusi:

KOMMYHUKATUBHOW  KOMMETEHTHOCTH B  Y4eOHO-UCCIEI0BATENbCKON
JEATECIbHOCTH, OOIIECTBEHHO TMOJIE3HON, TBOPYECKOW ¢ APYrUX BHAAX
NEATEIIbHOCTH,

YCTAHOBKM HAa aKTUBHOE Yy4YacTHE B PCIICHUM MPAKTUYECKUX 3313y
COIMAJTbHON HANIPABJIICHHOCTH (B paMKax CBOETO KJIacca, MIKOJIb ),



HHTEpECa K MPAKTHUCCKOMY M3yUEHHIO MPOdEcCHii pa3TuIHOr0 poaa, B TOM
YHUCJIC HA OCHOBE MPUMEHEHUA NPEAMETHBIX 3HAHUM 1O XUMHUH,

YBAOXKEHUS K TPYAY, OAAM TPY/JA U pe3yJibTaTaM TPYAOBOH IEATEIbHOCTH,

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUAYAJIbHON TPACKTOPUH
oOpazoBanus, Oyayiiedt mpod)ecCHM W peaau3alui COOCTBEHHBIX JKH3HCHHBIX
MJIAHOB ¢ YUYETOM JIMUHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpedHOCTEN 00IIeCTBA;

6) 3K0J710rHYeCcKOro BOCHUTAHUSI:

AKOJIOTMUECKHU 11€71€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOAE, KAK HCTOYHUKY
CYILIECTBOBAHUS )KU3HU HA 3EMJIE;

MOHUMAHUS TJIOOAJTBHOTO XapakTepa SKOJIOTMYECKUX MpPOoOJieM, BIIMUSHUA
3KOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHON M COLMATIBHON CPEBI;

OCO3HAHUA HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTHKCHUH XUMHUM i
pEeIeHUs BONPOCOB PAMOHAIBHOTO NPUPOI0IOIb30BAHUS,

AKTUBHOT'O HENPUATHUA JCUCTBUH, NPHUHOCAINUX BPEH  OKPYKAKOIIECH
MPUPOJHON Cpelie, YMEHHS MPOTHO3UPOBATh HEOJArOMPUATHBIE SKOJOTHUECKUE
MOCTEICTBUSA NPEANPUHAMAEMBIX ICUCTBUI W MPEAOTBPAIIaTh UX;

HAJIAYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILIJICHUS, SKOTOTUYECKON KYJIbTYPHI,
OmbITa JEATEIIbHOCTH 3KOJIOTUYECKON HANPaBJICHHOCTH, YMECHHUSA
PYKOBOJICTBOBAaTbCA MMH B IO3HABATEJIbHOW, KOMMYHHUKATUBHOW M COLMAJIbHOW
MPAaKTUKE, CIOCOOHOCTM UM YMEHHUS aAKTUBHO TMPOTUBOCTOATH  HMJACOJOTHUH
xemoobnu,

7) UEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PA3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHWUMAHUA CHenuUKA XWMHM KaK HAyKd, OCO3HAHUS €& pOoJid B
(opMHpOBAHWY PANMOHAIBPHOTO HAYYHOTO MBINIJICHUS, CO3/IaHWW IEIIOCTHOTO
MPECTABJICHHUS 00 OKPYXaroIIeM MUPE KaK O €IUHCTBE MPUPOJABI M YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHWH MpoOJieM COXPaHEHUs
MPUPOIHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0OCOOOM 3HAUMMOCTH XUMHHM JUIsi COBPEMEHHOM
UABWIN3AIAN. B €€ TyMaHHCTUYECKOW HAIPABICHHOCTA W BAXKHOW POJIM B
CO3/IaHMH HOBOW 0a3bl MaTEpUAJILHOW KYJIbTYPbI, PEIICHUH IJI00ATbHBIX NpodiiemM
YCTOMYMBOTO PA3BUTHSA UYEJIOBEUECTBA — CBHIPHEBOM, SHEPTETUUECKON, MUILEBON U
AKOJIOTMUECKON O€30MacHOCTH, B PA3BUTHUM MEIUIIMHBI, OOCCTICUEHUU YCIOBUM
YCHEMIHOTO TPyAa H OSKOJOTHYECKH KOM(OPTHOW JKM3HHU KaXKIOTO UICHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHON TPaMOTHOCTH: TIOHMMAaHWA CYIIHOCTH METOJIOB
MO3HAHUSA, WCIMOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH MCMOJb30BaTh



NojIydaeMble 3HAHWS JUTS aHAIH3a W OOBACHEHHMS SIBJICHUH OKPY’KAIOIIEro MUpa H
MPOUCXOSIINAX B HEM W3MECHECHWH, YMEHUS JIe)IaTh 00OCHOBAHHBIE 3aKITIOUEHHS Ha
OCHOBE HaydHBIX (DaKTOB W HWMEIONIMXCA JAaHHBIX C ICJBI0  TOJYUYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BAaTh XUMHUYECKHE 3HAHHUS s
peleHus IpobJieM B peajbHBIX )KU3HCHHBIX CUTYaIHAX

WHTEpEca K MO3HAHUIO U MCCIICI0BATEIbCKON IEATEFHOCTH,

TOTOBHOCTH W  CIOCOOHOCTH K  HENpPEpPhIBHOMY  00pa3oBaHHIO W
caM000pa30BaHUIO, K AaKTHBHOMY IIOJIyUCHHIO HOBBIX 3HAHHHA [0 XWUMHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMM;

HHTEpeca K OCOOCHHOCTAM TPyAa B pasiudHbIXx cdepax nmpodeccrnoHambHoi
JCSITEITEHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbie Pe3yIbTaThl OCBOCHHS YUeOHOTO TpeaMera «XUMHUS» Ha
YPOBHE CpPeAHEro 00IIero 00pa3oBaHus BKIFOYAIOT:

3HaUMMble A9 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUaAIOIMHAXCS
MEKIUCITUTUTMHAPHBIE (MEXKIPEAMETHBIC) OOIMECHAYYHBIC TTOHATHA, OTPAXKAIOITHE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa H CICNU(PHKY METOMO0B TIO3HAHUS,
HCIIOJIE3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHS, SBIICHUE,
MPOIIECC, CHCTEMa, HaYUHBIH (haKT, TPHUHITATI, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TeOopHUs, UCCAEA0BaHNE, HAOIOIEHNE, M3MEPEHUE, YKCTICPUMEHT U APYTHE);

yHUBEPCAIbHBIC YUeOHbIC NEHCTBHS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

PETYJISTUBHEIL), o0ecrneunBaroIme dhopmupoBanue (hyHKIIMOHATBEHOM
IPAMOTHOCTH | COITUATIBHON KOMTIETEHITUH 00yJatOTITNX CA,
CIIOCOOHOCTh oOydJaromuxcs UCIIOJIb30BATh OCBOEHHBIE

MEKIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHBIC YUEOHbIC
JNIEUCTBUA B IMO3HABATEILHON U COLIMAIIBHOM MPAKTUKE.

MeranpeaMeTHbie Pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMA U  PETYJSTUBHBIMH
JEUCTBUAMMU.

OgJafenne YHHUBEPCAJIbHbIMH Y4eOHbIMU MO3HABATEJIbHBIMH
ACHCTBUSIMU

1) 6azoBbIe JIOTHUYECKUE TeICTBUS:

CaMOCTOATEILHO  (pOpMYJNIMPOBATh W AKTyaJIM3UPOBATh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONPENEIATh LENU JEATEIbHOCTH, 33JaBas IAPAMETPBl U KPUTEPUU HX
JOCTUIKEHUSA, COOTHOCHUTD PE3YJIBTATHI AECATEIBHOCTU ¢ MOCTABJICHHBIMU LETIAMU,

WCTIOJIb30BAaTh MPU OCBOEHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBILLUICHAS —
BBIJICIIATh XAPAKTEPHBbIC MPU3HAKW MOHATHA M YCTAHABIIMBATh WX B3aWUMOCBS3b,



HCITOJIb30BATh COOTBETCTBYIOIINE TOHATHS I OOBACHEHUS OTACIbHBIX (DaKTOB M
SIBIICHUM

BHIOMPATh OCHOBAHWUA W KPUTEPUHM I KiIacCH(UKAMKM BEMICCTB U
XUMHAYECKUX PEAKIUN,

YCTAHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBS3M MEXKIYy H3y4YaeMbIMHU
SABJICHASMU,

CTPOUTH JIOTHYECKHWE PACCYXKIeHWA (MHIYKTHBHBIC, MCIyKTHUBHBIE, TI0
aQHAJIOTHH), BBIABIIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS B PACCMATPHUBACMBIX
ABJICHUAX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS,

MPUMEHSTH B MPOLIECCE MO3HAHMS, UCTIOJIb3YEMbIE B XUMUU CUMBOJIMUECKUE
(3HAKOBBIC) MOJIEITH, TIPEOOPA30OBBIBATH MOACILHBIC TIPEICTABIICHAS — XUMHUUYCCKAN
3HaK (CHMBOJI) DJIEMEHTa, XWUMHUYecKas (opmysia, ypaBHCHHE XWMHUYECKOU
peakiMu — MpU PEIICHUH Y4eOHbIX MO3HABATENIbHBIX W MPAKTHUECKUX 3ajad,
MPUMEHSTh HA3BAHHbIE MOJEIIbHBIE NPEACTABICHUS ISl BBISBIICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaEMbIX BEIIECTB U XUMHUUYECKUX PEAKIIHHA.

2) 6a3oBbIe HUCCIEI0BATEILCKHE TeiiCTBUS:

BJIaJICTh OCHOBAMHM METOJIOB HAYUHOTO TO3HAHUS BEIIECTB W XUMHUUYECKHUX
peaKLuii;

(hopMyTMpOBATH MENN W 3aaUW UCCIICTOBAHMS, HCIIOIh30BATh MMOCTABJICHHBIC
U CaMOCTOATEIBHO C(OpMYyTMpPOBAaHHBIE BOIMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI U (POPMHUPOBAHUSA THIIOTE3BI TIO MPOBEPKE MPABMIBHOCTH
BBICKA3BIBAEMBIX CYKJICHHUI,

BJIAJICTh HABBIKAMHU CAMOCTOATENIBHOTO TUIAHUPOBAHUA W  TPOBEACHUA
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOMIOATh 32 XOA0M
mpoIecca, CaMOCTOSITENIbHO TMPOTHO3MPOBATh €ro pe3ynbrar, (GopMyJTHpPOBAThH
0000IIEHUS U BBIBObI OTHOCUTEIBLHO JOCTOBEPHOCTH PE3YJITATOB UCCIICIOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOMN padoTe;

npuoOpeTaTh OMBIT YYCHHMYECKOM HCCIIEAOBAaTENIbCKOW M MPOCKTHOM
JEATENIbHOCTH, TPOABJIATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a/lad, MPUMECHEHUIO Pa3IuYHbIX
METOJI0B MTO3HAHMUSI.

3) padora ¢ undgopmaumeii:

OPHUEHTHUPOBATHCSA B PA3IUYHBIX HWCTOYHWKAX WHGoOpManwu (HaydHO-
MONyJisipHAast JIATEpaTypa XUMHUECKOTO COJCPKAHMS, CIPABOYHBIE MOCOOUA,
pecypcesl MuTepreTa), aHamu3upoBaTh WH(POPMAITHIO PA3IMUHBIX BUAOB W (hOpM
MPECTABJICHHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTD;



(hopMyITMpOBATH 3aMPOCHl ¥ TMPUMEHATH PA3NMUHBIE METOJBI MPH TTOWCKE U
orbope wuHpoOpManwK, HEOOXONMMOW HJIi BBIMOJHEHUS Y4YeOHBIX 3aaau
onpeaea€HHOro Tuna;

mpuoOpeTaTh OIBIT HMCHOJB30BaHUSA HWH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH W PA3TUIHBIX MTOUCKOBBIX CUCTEM,

CaMOCTOATEILHO  BBIOMpPaTh  ONTHUMANBbHYIO  (OPMY  TIPEACTABIICHUS
uHdopmaruu (cxeMbl, rpaduKu, THarpaMMbl, TaOJIHIIBI, PUCYHKH U JPYTHE),

WCIIOJIb30BAaTh HAYYHBIH SA3BIK B Ka4yeCcTBE CpeacTBa npu  padoTe C
XUMUYECKOH uWH(OpMaIueit: TPUMEHATh MEKNpeaMeTHoie (pu3udeckne u
MaTEeMaTHUYECKHE) 3HAKW U CUMBOJIBI, (hOpMYIIbl, a0OpeBHATYPHI, HOMEHKJIATYPY,

WCIIONIb30BaTh M MPeoOpPa3OBHIBATh 3HAKOBO-CHMBOJUYECKHAC CPEICTBA
HarJITHOCTH.

OgJaeHue yHUBePCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBHSMMI:

3a/1aBaTh BOIMPOCH TIO CYIIECTBY OOCYXAAeMOM TEMBI B XOJ€ MUaora W/Wim
JMCKYCCUHM, BBICKA3bIBaTh  WACH, (HOPMYJIHPOBATh CBOW  TMPEITOKEHUS
OTHOCHTETHHO BBHITTOJTHEHHS TIPEIOKCHHOHN 3a/1a4H;

BBICTYIIATh C TPE3CHTAITUEH pPe3yIbTAaTOB IO3HABATEIIEHONW JACSITEIIBHOCTH,
MOJTYYCHHBIX CAMOCTOSTETLHO WIIH COBMECTHO CO CBEPCTHUKAMU TIPY BHITIOJTHEHU N
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUECCKOW PabOThI MO MCCIICTOBAHUIO CBOWCTB
M3Y9JaeMBbIX BEIIECTB, peaun3alii yaeOHOTO MPOoeKTa U (HOPMYITUPOBATH BHIBOIBI
MO0 Pe3yJIbTaTaM MPOBEAEHHBIX WCCACAOBAHMA TYTEM COTJIACOBAHWA TO3WIMH B
X0/ 00CYXAeHHUI 1 0OOMEHA MHEHHUSIMH.

OBJaieHHe YHUBEPCAJIbLHBIMH PeryJSITHBHBIMH I€iiCTBUSIMU:

CaMOCTOATEILHO TUTAHUPOBATh W OCYIIECTBIIATH CBOK TO3HABATEIBHYIO
NEATENBHOCTD, OMpenensas €€ Ienu W 3aJaud, KOHTPOJUPOBATh M TIO Mepe
HEOOXOJIMMOCTA KOPPEKTUPOBATh MpejIaraéMblid  aJirOpUTM  JACUCTBUHA TpHU
BBITIOJIHCHANA YYEOHBIX W HWCCIEAOBATELCKUX 3a7ad, BhIOMpaTh Hambojee
ahdexTuBHBI crmoco0 WX perieHus ¢ Y4ETOM TONYYeHHUS HOBBIX 3HAHWH O
BEIECTBAX U XUMHUCCKHUX PEAKITHAX

OCYIIIECTBJISATH CAMOKOHTPOJIb CBOSH NIEATEILHOCTH Ha OCHOBE CaMOaHAIA3a
¥ CaMOOIICHKH.

INPEJAMETHBIE PE3YJIBTATDBI

10 KUIACC

IIpeameTHbie pe3yabTaThl OCBOCHHSA Kypca «OpraHudyeckas XUMHSI»
OTPaXKarOT:

chOpMHUPOBAHHOCTh  NPEACTABIICHHH O XHMHYECKOH  COCTaBIISAIOINICH
€CTECTBEHHO-HAYYHOW KAPTHUHBI MHpPaA, POJIA XUMHUHA B TIO3HAHWAMW SIBJICHUU



npupoasl, B (OPMHUPOBAHWH MBIUICHUS W KYJBTYPHl  JIMUHOCTH, €€
(hyHKIIMOHABHOM TPAMOTHOCTH, HEOOXOIUMOH JUTS PEIICHUS TTPAKTHISCKHAX 33124
U SKOJIOTHYECKH OOOCHOBAHHOTO OTHOINEHWSA K CBOEMY 3J0POBBIO W TPUPOTHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XWUMHUYECKMX  3HAHWW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINAE TOHATHAS (XMUMHYECKHH DJIEMEHT, aToM, JJCKTPOHHAS
000JI09uKa aToMa, MOJIEKYJ1a, BAJIGHTHOCTH, MIEKTPOOTPUIIATECILHOCTD, XUMHYECKAs
CBS3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpamiEHHAs), MOJIb, MOJISpHAs
Macca, MOJIAPHBIM OO0BEM, YIJIEPOMHBIN CKener, (PyHKIMOHAJbHAA TPYIIIa,
paavKai, U30MEpHs, U30MEPHI, TOMOJIOTHUECKHUI P, TOMOJIOTH, YTJIEBOIOPOIBI,
KUCITOPOJ, W a30TCOJACPKAIINE COCAMHCHHS, MOHOMED, TOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJIAPHBIC COCTUHEHUS); TCOPUNA U 3aKOHBI (TCOPHS CTPOCHUS
opranndeckux BemiectB A. M. BytnepoBa, 3akoH COXpaHEHWS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMUECKUH S3BIK XWMHWW, MHPOBO33PEHUCCKUE 3HAHUS,
JeKAIUEe B OCHOBE TOHWMAHHWSA MPUUYAHHOCTA W CHCTEMHOCTH XHMHUYCCKHX
ABJICHUM, (PAKTOIOTMUECKUE CBEICHUS O CBOHCTBAX, COCTaBe, TMOJIYYCHUH W
0€30MacHOM WCIOJIb30BAaHUN BAXHEHIIMX OPTraHWYECKHWX BEIIECTB B OBITY H
MPAKTHYECKOHN ACATEITEHOCTH YEJTIOBEKA,

c(hOpMHUPOBAHHOCTh YMCHHH BBHISBIIATH XapaKTEPHbIE NPHU3HAKWA TOHSATHH,
yCTaHABIMBATh WX B3aUMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIUE TOHSITHS TPH
OTMCAHWK COCTaBa, CTPOCHUS W MPEBPAIICHUN OPTaHNYECKUX COSAMHEHUIA;

c(hOpMHUPOBAHHOCTh YMEHHM HCITOJNH30BATh XHUMHUYECKYIO CHMBOJIAKY IS
COCTaBJICHHSI MOJICKYJSIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOH, COKpAIEHHON)
(dopMysT OpraHMYECKHWX BEIIECTB W YPaBHEHWUH XUMHYECKAX  PEAKITUH,
W3TOTABIMBATh MOJACIH MOJIEKYJI OPTaHWYECKUX BEIECTB IS WILTIOCTPAANA WX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHHUS,

c(hOpMHUPOBAHHOCTh YMEHWH YCTAHABJIWBATh MPHUHAIC)KHOCTh HM3yUCHHBIX
OPraHUYECKUX BEMIECTB MO WX COCTAaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynme COeAuHEHUH (YTJIeBOJOPOABI, KHUCIOPOM M  a30TCOACPIKaINe
COCTMHCHUS, BBICOKOMOJICKYJISIPHBIC COCAWHCHMS), MaBaTh WM Ha3BaHUA TIO
cucremarnueckoir HomeHknarype (IUPAC), a taixke NMpUBOAWUTH TPUBHAIIBHBIE
Ha3BaHUS OTACIBHBIX OPraHWUYECKUX BEIMIECTB (ITHIICH, MPOMWICH, AallCTHJICH,
ATUJICHTJIUKONb, TIUIepuH, (eHon, (GopMaibaerui, ameTaabAeTu/l, MypaBbHUHAS
KHUCITOTa, YKCYCHAs KHUCJI0Ta, OJICMHOBAS KACI0TA, CTEAPUHOBAS KUCIIOTA, TIIIOK03a,
dhpykTO3a, KpaxMall, IeIUTI003a, TJIAINH);

c(hOpMHUPOBAHHOCTh YMEHHS OMNPEACIATh BHUAB XUMHYECCKOW CBSI3H B
OPraHUYECKUX COSTMHEHUAX (OMHAPHBIC U KPATHBIC),



c(hOpMHUPOBAHHOCTh YMEHHS NPUMEHATHh ITOJIOKCHHS TCOPHH CTPOCHUS
oprannueckux peniects A. M. bytneposa st 00bACHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT MX COCTaBA M CTPOCHHUS; 3aKOH COXPAHECHHS MACChl BEIIECTB;

c(hOpMHPOBAHHOCTh ~ YMEHHMM  XapaKTEepPW30BaTh  COCTAB, CTPOCHHE,
(bM3UYECKe M XHMHYCCKHE CBOMCTBA THIHYHBIX IPEACTABHTEIICH Pa3ITMUHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, STaH, STWJICH, TMPOIHJICH, aleTHJICH,
oyraaueHn-1,3, merunOyraauen-1,3, OeH305I, METAHOJ, 3TAHOJ, ATHJICHIJIHMKOJIb,
rIALIEpUH, (PEHOJI, aleTallbICTHA, MypaBbUHAS W YKCYCHAs KHCIIOTHI, TIIIOKO3a,
KpaxMaJ, IeJUTI0N03a, aMUHOYKCYCHAs KHCIIOTA), WILTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXKIYy HMMH YPaBHCHHAMH COOTBETCTBYIOIIMX XHUMHUYECKHX PEaKIHMH C
HCIIOIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOTHOTO
Chipbs  (HeTh, TPHUPOAHBIM Ta3, Yroib), CHOCOOB WX TEPepadOTKH W
MPAKTUYECKOE MPUMEHEHHUE MPOYKTOB NEPEPadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHH IPOBOJWTH BBIYHUCICHUA 110 XHMHUYCCKHM
ypaBHEHUsAM (MaccChl, 00bEMa, KOJWYECTBA WCXOJHOTO BEIIECTBA WJIU TMPOIYKTA
pEaKiMu MO W3BECTHBIM Macce, O0bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIIHH ),

c(hOopMHUPOBAHHOCTh YMEHHMH BJIAJETh CHCTEMOM 3HAaHMH OO0 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUA, UCIIOIb3YEMBIX B XMMUH MPH U3YUYCHUH BEIIECTB U
XUMUYECKUAX SBJIICHHUH (HAOMOICHNUE, N3MEPEHUE, SKCTICPUMEHT, MOJICTUPOBAHMNE),
WCMOJIb30BaTh CHUCTEMHBIC XHUMHUECKHE 3HAHUS Ui TPUHATHS PEIICHUH B
KOHKPETHBIX O KM3HEHHBIX CHTYAIlMAX, CBA3AHHBIX C BEIIECTBAMH M HUX
MIPUMEHECHHUEM

c(hopMHUPOBAHHOCTh YMEHHM COOJIIOIATh MPABHIIA MOJIB30BAHUS XUMUISCKOM
nmocyaoi M J1abopaTopHbIM OOOPYAOBAaHMEM, a TaKKe NpaBuiia OOpaIleHHs C
BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIMAMH IO BBIMOJHEHHUIO Ja00paTOPHBIX
XUMHYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMCHUH IIJITAHHPOBATh M BHIMIONHATh XUMHYECCKHM
AKCIIEPUMEHT (TIPEBPAICHNS OPTaHWUYECKHAX BEIIECTB MPH HATPEBAHWH, TTOTYICHHE
STUJIEHA W W3YYEHUE €ro CBOWCTB, KAYECTBEHHBIE PEAKIUKW OPraHUYECKUX
BCIIECTB, JCHATypaIusi OCTKOB MPU HArpeBaHWM, IBETHHIC PEAKIWH OCIKOB) B
COOTBETCTBMM C TpPaBWJIaMH TEXHUKA OC€30MACHOCTU TMpU OOpallleHUu C
BEIIECTBAMHU H JIAaOOPATOPHBIM OOOPYJOBAHUEM, TMPEACTABIATh PE3YyJbTaThl
XUMHYECKOTO SKCIIepUMEHTa B (DOpME 3allMCH YPAaBHEHHUM COOTBETCTBYIOIIHX
peaknuii 1 GopMySTUPOBATh BHIBOJBI HA OCHOBE ATHX PE3YIIhTATOB;

c(hOpMHUPOBAHHOCTh YMEHUH KPUTHYSCKH aHAJU3HUPOBATh XHUMHUYCCKYIO
uHOpPMAITHIO, TONY4aeMyl0 U3 Pa3HBIX HWCTOUYHHKOB (CPEICTBA MacCOBOM
uHdopmaruu, MaTepraer u npyrux);



c(hOpMHPOBAHHOCT ~ YMEHHMK  COOMIOAATh  TpaBWja  SKOJOTHUYECKH
11e71eCO000pa3HOT0 TOBEACHUS B OBITY M TPYAOBOM MACATEIBHOCTA B IEIAX
COXPAHECHUSI CBOETO 3J0POBbS M OKPYKAKOIIEH MPUPOAHONW Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBHA HA >KMBBIC OPraHU3Mbl OMPEACIEHHBIX OPTraHUYECKUX
BEILIECTB, MoHMMAas cMmbica mokazarens [1JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEIOTBPAIIEHUsS WX BPEIHOT'O BO3JCHCTBUA HAa OpPraHu3M
YEJIOBEKA,;

JUIsl 00Y4aroIINXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTAMM 3J0POBbS: YMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX TMMO3HAHWSA BEIIECTB U
XUMHUUYECKUX SIBJICHUM;

JUISL CJICTIBIX M CJAA0OBUIAIIMX OOYYarOIMXCS: YMEHHE MCHOJIb30BaTh
penbedHO-TOUCUHYIO cHCcTeMy oOo3HadueHui JI. bpaiinsa mig 3amicn XHMHYSCKHX

dhopmyir.
11 KJJACC

IIpeameTHbie pe3yiabTaThl OCBOCHHSA Kypca «OOImas W HeopraHuueckas
XHAMHS» OTPa)KaroT:

c(hOpMHUPOBAHHOCTh  MPEJACTABIICHUH: O XHUMHUYECKOM  COCTaBJISAIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XWMHHA B TIO3HAHUHU SBJIICHUH
OPUPOAbI, B  (OPMHUPOBAHWKM MBINUICHHS MW  KYJbTYPHl JIMUHOCTH, €&
(byHKITHOHAIBFHOHR TPAMOTHOCTH, HEOOXOMMOM /I PEIICHUS MPAKTHYSCKUX 3314
M SKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIECHHSA K CBOEMY 3J0POBBIO M MPHUPOJIHOU
cpene,

BJIQJICHUE  CHCTEMOM  XMMHYECKHX  3HAHWH, KOTOpas  BKJIFOYAET:
OCHOBOITOJIATAIONINAE TOHATHA (XMMHUYECKHUH AJIEMEHT, aToM, W30Tom, S-, p-, d-
3JIEKTPOHHBIE OpPOWMTAIM aTOMOB, HMOH, MOJI€KyJa, MOJIb, MOJIAPHBIM OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIIATEIIBHOCTD, CTETNIEHb OKHCICHHS, XUMMHUUYECKAs CBS3b
(KoBaJICHTHAs, MOHHAS, METAITHUYECKAsA, BOJOPOAHAS ), KPUCTALTHUECCKAs PEMIETKA,
TUIBl  XUMHUYECKUX  PEAKIMH, PacTBOpP, AJIEKTPOIUTHI, HEAJICKTPOJMUTHI,
ANIEKTPOJIMTHYECKAsT JAUCCOIMAIUAS, OKHCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTh
XUMUYECKOH PEAKINHA, XUMWYECKOE PABHOBECHE), TEOPHHM W 3aKOHBI (TEOpHs
SJCKTPOIUTHYECKON aucconuanuu, nepuoanueckuii 3akon [[. M. Menneneesa,
3aKOH COXPAHEHMs MACChl BEIECTB, 3aKOH COXPaHEHMS M MPEBPAICHUS SHEPTUU
PY XUMWYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJMYECCKUN S3BIK XUMUH,
MHMPOBO33PEHUYECKUE 3HAHUSA, JIe)KAIIMe B OCHOBE INMOHUMAHHWSA MPUUYMHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBJICHHH, (DaKTOJOTHMUECKHUE CBEICHHS O CBOMCTBAX,
COCTaBE, MOJIyYEHUH U O€30MacHOM HCMOJIb30BAHUH BAXKHEHIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY M MPAKTHUYECKOMN AEATEIbHOCTH YEITOBEKA,



c(hOpMHUPOBAHHOCTh YMEHHH BBHISBIIATh XapaKTEPHBIC TPHW3HAKHA TOHSATHH,
YCTAHABJIUBATh WX B3aUMOCBS3b, MCMOJIB30BATh COOTBETCTBYIOIIWE MOHATHA TPHU
OMMCAHUU HEOPraHUYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMHUPOBAHHOCTh YMEHHM HCITOJNH30BATh XHUMHUYECKYIO CHMBOJIAKY IS
coctaBjaeHus (GopMyn  BEIIECTB W YPaBHCHHMH XHWMHUYECKHX  PCaKIIHMH,
cuctematuaeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUS OTACITEHBIX
HEOPTaHWYECKAX BEMIECTB (yrapHbIA Ta3, YIJICKUCHIBIA Tra3, aMMHWaK, raméHas
W3BECTH, HETAIIEHAS U3BECTh, MUThEBAS COMA, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEACIIATh BAJCHTHOCTh M CTEIEHb OKUCJICHUS
XAMHWYECKUX 3JIEMEHTOB B COCIMHEHUAX PA3JIMYHOrO COCTABA, BUJ XUMHUYECKOUN
CBS3HW (KOBaJICHTHAs, MOHHAS, METAIUTMYECKAsA, BOJOPOIHAS) B COSAUHEHUAX, THIT
KPUCTAJUTMYECKONH PEMIETKN KOHKPETHOTO BeEMIeCTBA (aTOMHAs, MOJICKYJIsApHas,
WOHHAS, METAIIMYECKAs), XapaKTep CPeabl B BOJHBIX PACTBOPAaX HEOPTaHWUYECKHX
COCIUHCHHM,

c(hOopMHUPOBAHHOCTH YMEHUH YCTaHABJIUBATh MPUHALIEKHOCTh
HEOPTaHWYECKAX BEIIECTB IO WX COCTaBYy K ONPEACTEHHOMY KJIacCy/Tpymnime
COCMHEHUN (MMPOCTHIC BEMIECTBA — META/UTBl M HEMETAILIBI, OKCHJIBI, OCHOBAHUS,
KHUCITOTHI, aM()OTEPHBIEC THAPOKCH/IBI, COJH ),

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPHOANIECKOTO 3akoHa [l
H. Menaeneesa u J1EMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
¥ TIPOTHOCTHUYCCKYIO (DYHKITHH

c(hOpMHPOBAHHOCTh YMEHHWH XapaKTePU30BATh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »3JieMeHTOB |—4 mepuoaoB Ilepuoanueckol CUCTEMBbI
xumuadeckux anemeHToB J|. M. Menneneesa, Wcmoib3ys HOHATHA «S-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «OHEPTETUYECKUE YPOBHU», OOBSICHATh
3aKOHOMEPHOCTH U3MEHECHUSI CBOWCTB XMMHUUYECKHAX JJIEMEHTOB U UX COCIUHEHMI
1o nepuoaam u rpynnam [lepuoanyeckoi CUCTEMBbI XUMUYECKHX JieMeHTOB []. U.
Menneneena;

c(hOpMHPOBAHHOCTh  YMEHHW  XapaKTepu30BaTh (OMHUCHIBATH)  OOMIHE
XAMHWYECKUE CBOMCTBA HEOPTaHWYECKHWX  BEIIECTB  PA3JIWYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T'E€HETUYECKOW CBSA3M MEXIY HEOPraHWYECKUMU
BEIIECTBAMH C TIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUNA,

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYCCKHUE PEAKIUN TIO0
Pa3IMYHBIM TIPU3HAKaM (YUCITY M COCTaBY PEarvpyloluX BEMIECTB, TEIIIOBOMY
ety peakny, W3MEHEHUIO CTEMEHEH OKHCJICHHUS 3JIEMEHTOB, OOPAaTHMOCTH
PEaKIAM, YIaCTHIO KaTau3aropa);

c(hOpMHUPOBAHHOCTh YMEHHH COCTABJIATh YPABHEHHUSA PEAKIUN Pa3THUHBIX
TUIOB, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMA MOHHOTO OOMEHA, YUUThIBAA
YCJIOBHS, TPU KOTOPBIX 3TH PEAKIAHA UAYT A0 KOHIA,



c(hOpMHPOBAHHOCTh YMEHUW TPOBOJMWUTH PEAKIHMH, TOATBEPIKIAIOIIHE
KAQUEeCTBECHHBI COCTAB PA3JIMUHbIX HEOPTraHWUECKUX BEIIECTB, PaClO3HABATh
OTIBITHBIM TYTEM HWOHBI, MPUCYTCTBYIOMINE B BOJIHBIX PACTBOPAX HEOPTAaHUUECCKUX
BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHHH  PacCKpbIBaTh  CYIMHOCTh  OKHCIIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS 3JICKTPOHHOTO OajaHca
3TUX PEAKLUH;

c(hOpMHUPOBAHHOCTh YMEHUH OOBICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
PEaKIUM OT PA3TUUHBIX (PAaKTOPOB; XaPAKTEP CMEIIEHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEMTHEro Bo3aewcTeus (nmpunnwmi Jle [1laTense),

c(hOpMHPOBAHHOCTh YMEHWH XapaKTePU30BaTh XHWMHUYECKHE TIPOIECCHI,
JieXKAIIMe B OCHOBE MPOMBIILICHHOTO MOJYYEHUS] CEPHOM KHUCIOThI, aMMHUaKa, a
Take cOPMHUPOBAHHOCTH TPEACTABIICHWNH 00 OOMMX HAYYHBIX MPUHIIHATIAX W
AKOJIOTMUECKUX TIPOOIeMax XUMHUYECKOr0 MPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHWH TPOBOJIUTH BBHIYMCIICHHS C HCIOJIb30BAHUEM
MOHATHS «MaccoBas JOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
MPY XUMHYECKUX PEAKITUSAX, MAcChl BENMIECTBA WM 00BEMA Ta30B MO U3BECTHOMY
KOJIMUECTBY BEIIECTBA, MAacce WIM O0BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIUH
BEIECTB, TEIIOBOrO 3(hheKkTa pEeakiid Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCCHI
BEIECTB, TIPEBPAICHAS U COXPAHCHUS SHEPTHH,

c(hopMHUPOBAHHOCTHh YMCHHM COOJIOIATH MPABHJIA MOJIB30BAHUS XUMUYSCKOM
nmocyaoi M JaboparopHbIM OOOPyJAOBAaHMEM, a TakKe IpaBwia OOpaIleHUs C
BEIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSAMH TIO BBITTOJIHCHHIO JTAaOOPATOPHBIX
XUMHUYECKHAX OTTBITOB;

c(hOpMHPOBAHHOCTh YMEHHWH TUIAHWPOBATH W BHITIONHATh XUMWYECKHMA
AKCTIEPUMEHT (Pa3jIoKEeHHE TEPOKCHIA BOAOPOJA B MPHUCYTCTBHM KaTaM3aTOopa,
OMpENICICHUE CPeAbl PACTBOPOB BEIIECTB C TMOMOINIBIO  YHHBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PA3IUIHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKITUH,
peaknuu MOHHOTO OOMEHA, KAueCTBEHHBIC PEaKIMu Ha Cyibdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIEPUMEHTATBHBIX 33134 TI0
temaMm «Meramsiy u «Hemeramnb»y) B COOTBETCTBHHM C TIPAaBWJIAMH TEXHUKH
0€30MacHOCTH MPU OOPAIIEHUH ¢ BEIIECTBAMHU U J1a00OPaTOPHBIM O000OPYIOBAHUEM,
MPEACTABIISITh PE3YNbTAaThl XWMHWYECKOTO OKCIIEPUMEHTa B (opMe 3amucu
ypaBHEHUH COOTBETCTBYIOIUX PEaKuii U (hOPMYJIUPOBATH BHIBOJB HAa OCHOBE
3TUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUH KPUTHUECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(OpPMAITHIO, TONyYaeMyl0 U3 Pa3HBIX WCTOUYHHKOB (CPEICTBA MacCOBOH
KoMMyHUKarmu, UHTepHET U ApyTHX);



c(hOpMHPOBAHHOCT ~ YMEHHMK  COOMIOAATh  TpaBWja  SKOJOTHUYECKH
11e71eCO00pa3HOT0 TOBEACHHUS B OBITY M TPYAOBOH JEATEIBHOCTH B LEAX
COXPAHECHUSI CBOETO 3J0POBbS M OKPYKAKOIIEH MPUPOAHONW Cpelbl, OCO3HABATH
OMaCHOCTh BO3JICHCTBHS HA KUBbIE OPraHU3MbI ONMPEICTEHHBIX BEIIECTB, TOHUMAs
cmbici nokasarenss [IJIK, moscHATh HaA mOpuMepax CrnocoO0bl YMEHBIIEHUS U
MPEIOTBPAIICHUS UX BPEIHOTO BO3ACHCTBHS HA OPraHU3M YEJIOBEKA,

JUIs 00y4aroIINXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTAMM 370POBbS. YMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX TMMO3HAHWSA BEIIECTB U
XUMUUYECKUX SIBJICHUM;

JUISL  CIIETIBIX M CJAA0OBUIAIIMX OOYYAKOIIMXCS. YMEHHE UCHOJb30BaATh
penbedHO-TOUCUHYIO cHCcTeMy oOo3HadueHui JI. bpaiinsa mig 3anmicn XHMHYSCKHX

dhopmyir.



TEMATWYECKOE INMNJ1IAHNPOBAHWE
10 K/1ACC

Ne n/n

HaumeHoBaHWe pas3genoB 1 Tem
nporpamMmbil

KonnyecTBo 4acos

Bcero

Pasgen 1. TeopeTu4yecKmMe OCHOBbI OPraHUYecKom XUMnm

11

MpeameT opraHn4eckon xummun. Teopus
CTPOEHMA OpraHnYyeckmnx CoegmHeHunn A.
M. ByTneposa

WToro no pasgeny

Pasgen 2. ¥rneesoLopoabl

2.1

2.2

2.3

2.4

MpeaenbHble YIrNeBOA0POAbl — anKaHbl

HenpeaensHble yrneBoaopOAbl: aNKeHbI,
aNnKafieHbl, anKuHbl

ApomaTnyeckue yrnesofopoabl

MpupoaHble NCTOYHWUKW YTIEBOAOPOAOB U
nx nepepaboTka

WToro no pasgeny

13

Pasgen 3. Kncnopogcogep»xatme opraHn4yeckume coeguHeHns

3.1

3.2

3.3

CnupTbl. deHon

Anbgerngbl. Kap60oHOBbIE KMC/IOThI.
CnoxHble 3(hupsl

Yrnesogbl

3

7

KOHTpONbHbIE
paboTbl

MpaKTnyeckmne
paboTbl

ONEKTPOHHbIE

(undppoBble)
obpasoBaTe/fibHble

pecypcbl

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



MToro no pasgeny 13

Pasfen 4. AsoTcogepkalline opraHnyeckue coejmMHeHns

4.1 AMWHbI. AMUHOKUCNOTLI. Benku 3 https://lesson.edu.ru/04/10

WToro no pasgeny 3

Pa3gen 5. BbICOKOMO/IeKYNAApHbIe CoeaUHEHNS

5.1 Mnactmaccel. Kaydyykun. BosiokHa 2 https://lesson.edu.ru/04/10

WToro no pasgeny 2

OBLWEE KOJIMYECTBO YACOB MO NPOrPAMME 34 2 2



11 KJTACC

KonnyecTBo yacos ONeKTPOHHbIe
HavmeHoBaHue pasfesioB U Tem (unppoBble)
Ne n/n KoHTponbHble  [pakTuyeckue
nporpamMmbl Bcero obpasoBaTesibHble
paboThl paboTbl
pecypcsbl

Pasgen 1. TeopeTnyeckue OCHOBbI XUMUU

CTpoeHune aToMOB. MepnoanyvecKnii 3aKoH
11 n Mepuognyeckas cuctemMa XMMUYECKUX 3 https://lesson.edu.ru/04/11
anemeHToB . . MeHpeneesa

CTtpoeHue Belectsa. MHoroo6pasue

12 4 https://lesson.edu.ru/04/11
BeLLecTB
13 XMmnyeckume peakumu 6 1 1 https://lesson.edu.ru/04/11
WToro no pasgeny 13 https://lesson.edu.ru/04/11
Pasgen 2. HeopraHnyeckas xmmms
2.1 MeTannsl 6 1 https://lesson.edu.ru/04/11
2.2 HemeTtannel 9 1 1 https://lesson.edu.ru/04/11
Cssas
2.3 BA3b HEOPTARWHECKkUX U opranntieckix 2 https://lesson.edu.ru/04/11
BellecTB
WToro no pasgeny 17 https://lesson.edu.ru/04/11
Pasgen 3. XvMua 1 XXn3Hb
3.1 XUMUA 1 XN3Hb 4
WToro no pasgeny 4

OBLWEE KO/MMYECTBO YACOB MO NMPONrPAMME 34 2 3



NOYPOYHOE INM/1IAHMPOBAHWE

10 KJTACC
KonnuyecTBo 4yacoB ONEeKTPOHHbIe

No aTa NMPpPoBbIE

Tema ypoka KoHTponbHble  [MpaKTnyeckumne A Hap
n/n Bcero N3y4vyeHunA obpasoBaTe/ibHble

paboTbl paboTbl
pecypcbl
MpeamMeT opraHUYecKoi Xummu, eé
Pea P 1 httos://lesson.edu.ru/04/10
BO3HMKHOBEHWE, Pa3BUTME U 3HAYEHUE 05.09.2023

Teopus CTPOEHUS OPraHNUYecKmx

coeanHeHun A. M. bByTnepoBa, eé 1 httos://lesson.edu.ru/04/10
A ymnep 12.09.2023

OCHOBHbIE MONOXKEHWSA

MpepfcTaBneHne 0 Knaccugukaymm

OpraHMYecKux BeLLeCTB.

HomeHknatypa (cuctemarunyeckas) un 1 19.09.2023 httos://lesson.edu.ru/04/10
TpUBMaA/bHbIE Ha3BaHUA OpraHUYecKmnx

BELLeCTB

ANKaHbl: COCTaB U CTPOEHNe,

. 1 httos://lesson.edu.ru/04/10
rTOMOIOTUYECKUN psL, 26.09.2023
MeTaH 1 3TaH — npocTeliwmne
P 1 https://lesson.edu.ru/04/10
npeacTaBuTeNN ankaHoB 03.10.2023
A : , I 1 https://lesson.edu.ru/04/10
NIKEHbI: COCTaB U CTPOEHMe, CBONCTBA 10.10.2023 p
STWIEH 1 Nponvnel — npocrenline 1 https://lesson.edu.ru/04/10
npefcTaBuTeNN afkeHoB 17.10.2023
MpakTnyeckasa paborta Ne 1
1 1 https://lesson.edu.ru/04/10
«lMonyyeHune aTUNEHa N U3YYEHWNE ero 94.10.2023 p

CBOWCTB»



10

1

12

13

14

15

16

17

18

AnkaaueHsl. bytaameH-13 un
meTunbyTtaaneH-1,3. MonyyeHune
CUHTETUYECKOrO KayuyyKa 1 pe3unHbl

ANKMHbI: COCTaB N 0COBEHHOCTM
CTPOEHMNSA, TOMOIOTNYECKNIA psg,.
AUeTUNeH — npocTeinii
npeAcTaBuUTeNb aIKUHOB

BbluncneHns no ypaBHeHUo
XUMUYECKON peakLmnm

ApeHbl: 6eH30/ ¥ TONyON.
TOKCWMYHOCTL apeHoB

eHeTHyecKas CBA3b YreBOLOPOLOB,
npuHaanexawmx K pasinyHbiMm
Knaccam

MpupoaHbIe UCTOUYHNKU
yrneBo4OPOLO0B: NMPUPOAHLIV ras u
MOMyTHbIe HEPTAHbIE rasbl, HePTbL U
NpoayKTbl eé nepepaboTKu
MpupofHbIe NCTOYHUKN
YreBO4OPOLOB: NMPUPOAHLIV ras u
MOMyTHbIe HEPTAHbIE rasbl, HePTL U
NPOAYKTbI eé nepepaboTKu
KoHTponbHas paboTa no pasgeny
«YTNnesofopobl»

MpefenbHble O4HOATOMHbIE CNUPTI:
MeTaHO/ 1 3TaHo/. BogopoaHas cBa3b
MHOroaToMHble CIUPTI:
3TUNEHTINKONb U TNINLEPUH

07.11.2023

14.11.2023

21.11.2023

28.11.2023

05.12.2023

12.12.2023

19.12.2023

26.12.2023

16.01.2024

23.01.2024

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



19

20

21

22

23

24

25

26

27

28

29

deHOoN: CTPOEHME MOMeKYbI,
(hM3nYeCKMe N XMMUYECKNe CBOICTBA,
NpUMeHeHue

Anbfernbl: hopmanbierug u
auetanbgerng. AueToH
OfHOOCHOBHbIE MpefefibHble
KapbOHOBbIE KUCMOTbI: MypaBbUHan
YKCYCHas

MpakTuyeckan pabota Ne 2. «CBolicTBa
pacTBopa YKCYCHOW KUCNOTbI»
CTeapnHoBas 1 0/leMHOBAsA KUC/OThI,
KaK npeacTaBuTeNn BbICLINX
KapbOHOBbIX KUCNOT

Mblina Kak COnun BbICLIMX KapObOHOBbIX
KWUCNOT, UX MOtoLLee aelicTBME

CnoxHble 3(hupbl Kak NPon3BOAHbIE
KapboHOBbIX Kucnot. Mmaponus
CMIOXHbIX 3(p1pPOB

XKupbl: rnaponus, npumeHeHue,
6uonornyeckas posb Xnpos
YrneBofbl: cocTas, Knaccugukawyus.
BaxHeilwne npeacTaBuTenn: riKo3a,
(hpyKTO3a, caxaposa

Kpaxman v uennoosa Kak npupogHble
nonumepsl

KoHTponbHas pa6oTa no pasgeny
«Kuncnopoacoaepxalyve opraHuyeckue
CoeUHeHNs»

30.01.2024

06.02.2024

13.02.2024

20.02.2024

27.02.2024

05.03.2024

12.03.2024

19.03.2024

02.04.2024

09.04.2024

16.04.2024



30

31

32

33

34

AMWHBI: MeTUNAMUH N aHUUH

AMWHOKNCNOTbI KaK am(poTepHble
OpraHMYecKue CoeauUHeHns, nx
6uonornyeckoe 3HaveHue. Mentugol
Benkn Kak npupoaHble
BbICOKOMO/IEKYNISIPHbIE COEANHEH NS
OCHOBHbIE MOHATUA XUMUK
BbICOKOMO/IEKYNSIPHLIX COEANHEHNI
OCHOBHble MeTObl CMHTE3a
BbICOKOMOIEKYNSAPHbLIX COEAUHEHWIA.
MnacTmacchl, Kay4yyku, BONIOKHa

OBLWEE KOMMYECTBO YACOB 110
MPOrPAMME

34

23.04.2024

30.04.2024

07.05.2024

14.05.2024

21.05.2024

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



11 KJTACC

KonnyecTtBo yacoB ONEKTPOHHbIE
aTta ngposble
Tema ypoka KoHTponbHble  [MpaKTnyeckume A Hicp
n/n Bcero N3yyeHns obpasoBaTe/ibHble
paboTbl paboTbl
pecypcbl
XVUMUYECKUIA 3neMeHT. ATOM.
1 https://lesson.edu.ru/04/11
ANeKTPOHHAA KOH(Urypauma atToMoB 04.09.2023
MepnoanYeCKUn 3aKOH U
Mepuofnyeckas cMcTeMa XMMUYECKMX
anemeHToB . V. MeHpaeneesa, Ux cBs3b 1 11.09.2023 https://lesson.edu.ru/04/11
C COBPEMEHHO Teopueli CTPOeHNS R
aToMOB
3aKOHOMEPHOCTW M3MEHEHUSA CBONCTB
XUMUYECKNX 3IEMEHTOB N UX
COeflMHEHWI MO rpynnam 1 nepuogam.
A Py PYoA 1 https://lesson.edu.ru/04/11
3HayeHme NepnoanyecKoro 3akoHa u 18.09.2023
CUCTEeMbl XMUMUYECKUX 3nemMeHToB ..
MeHpeneesa B pa3BUTUMN HayKu
CTpoeHune BellecTBa. XMMUYeCKasa CBA3b,
eé BMAbl; MexaHM3Mbl 06pa3oBaHuA 1 https://lesson.edu.ru/04/11
o 25.09.2023
KOBa/ieHTHOM cBA3W. BogopogHas cBA3b
BaneHTHOCTb.
dnekTpooTpuLaTenbHOCTL. CTeneHb
pooTpuL 1 https://lesson.edu.ru/04/11
oKuncneHuns. Belwectsa MONEKYNAPHOTO U 02.10.2023

HEMOJIEKYIPHOTO CTPOEHMUA

IMOHATME O AMCMEPCHBIX CUCTEMAX.

M CTUHHBbIE N KONOUAHbIE PAaCTBOPbI. 1 https://lesson.edu.ru/04/11
AHbIE pacTBop 09102023 P

MaccoBas [0/ BellecTsa B pacTBope



10

1

12

13

14

Knaccuukayma n HomeHknatypa
HeopraHM4yecknx CoenHeHNA.
eHeTMYecKan CBSA3b HEOPraHUYeCKnX
BELLECTB, Pa3/IMUHbIX K1accos

Knaccuukayma XMMnyecknx peakumii B
HeopraHM4ecKol N opraHNYecKoim
XUMUW. 3aKOH COXpPaHEHMA Macchbl
BELLeCTB; 3aKOH COXpaHeHUs n
npeBpaLLeHNs IHEPTUM MPU XUMUYECKUX
peakumax

CKopocTb peakumu. ObpaTumble
peakyuMm. XMMMUYecKoe paBHOBECKE

MpakTuyeckan pabota Ne 1 «BnusaHue
pa3NMyHbIX PaKTOPOB Ha CKOPOCTb
XUMUYECKOIN peakLnmn»

ANeKTpoNMTMYecKas guccoumauns.
MoHATME 0 BOAOPOLHOM MOKa3saTesie
(pH) pacteopa. Peakuuu MOHHOTO
obmeHa. 'Maponn3 opraHNYecKux un
HEeopraHM4ecKnx BeLLecTB

OKMCANTENbHO-BOCCTAHOBUTE/bHbIE
peakuun. NMoHATUE 06 3NeKTpon3e
pacnnaBoB 1 pacTBOPOB CO/eik

KoHTposnbHas paboTa no pasgeny
«TeopeTuyeckne 0CHOBbI XUMUN»

MeTannbl, X NONMOXeHWEe B
MepnoanYecKoin cucteme XMMUYECKUX
anemeHToB M. 1. MeHaeneesa un
0cobeHHOCTU CTpoeHns aTomos. Ob6Lyne

16.10.2023

23.10.2023

13.11.2023

20.11.2023

27.11.2023

04.12.2023

11.12.2023

18.12.2023

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11



15

16

17

18

19

20

21

22

23

24

25

(hm3nyeckme cBOCTBA METaN/NOB

CnnaBbl MeTann0B. INEKTPOXUMUYECKUTA
pAL, Hanps>KeHWi MeTansios

XMMNYECKNE CBOMNCTBA BAXKHENLLNX
MeTannoB (HaTpuid, Kanuin, Kanbuui,
MarHuii, antoMMHWUA) N NX COeQUHEHNI

XMMUYECKMe CBONCTBA XpOMa, Mean u
NX COeANHEHNN

XMMUYECKne CBOMNCTBA LMHKA, XKenesa u
NX COeAUHEHN

MpakTnyeckasa pabota Ne 2. "PelleHue
3KCMepMMeHTaNbHbIX 3aj4ay no Teme
«MeTannei»"

HemeTannbl, UX NONOXEHNE B
MepnoLnYecKoin cucTteme XUMMUYECKINX
anemeHToB . . MeHfeneesa n
0COGEHHOCTU CTPOEHUS aTOMOB
dun3nyeckune cBoicTBa HEMETAS/OB.
AnnoTponua HemeTanoB (Ha npumepe
Kucnopoga, cepbl, pocthopa v yrneposa)
XUMUYecKne CBOICTBA rasioreHoB, Cepbl
N NX COeaNHEHNN

Xnmunyeckne cBolcTBa asoTa, ocodpa
N UX COeANHEHWI

XUMnyeckne cBolicTBa yrnepoaa,
KPEMHUA 1N UX COeAUHEHWNI
MpYMeHeHNEe BaXKHENLLNX HEMETANI0B U
NX COeAUHEHUI

25.12.2023

15.01.2024

22.01.2024

29.01.2024

05.02.2024

12.02.2024

19.02.2024

26.02.2024

04.03.2024

11.03.2024

18.03.2024

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11



26

27

28

29

30

31

32

33

34

O606wWeHNe N cncTemaTn3aLns 3HaHNI
no Teme «HemeTannbl». BbluncneHus no
YPaBHEHMAM XMMUYECKNX Peakuuii n
TEePMOXUMUYECKME PACUETHI

MpakTnyeckasa pabota Ne 3. «PelieHne
3KCMepMMeHTaNbHbIX 33a4a4y no Teme
"HemeTannbl"»

KoHTposnbHas paboTa no temam
«MeTtannbl» n «HemeTtannbl»

HeopraHnyeckue 1 opraHuyeckue
KUCNOTbI. HeopraHuyeckue u
OpraHMyYecKue 0CHOBaHUS

AM(pOTepHbIe HEOPraHNnYeckne n
OpraHMYecKne CoeanHeHus.
eHeTMYecKan CBSA3b HEOPraHWYeCKMX U
OpraHNYeCcKnx BeLLECTB

Pofb XxuMunn B 06ecneyveHnmn
3KO/IOFMYECKO, 3HEPreTUUECKO 1
nunLLeBoin 6e30MacHOCTH, pa3BUTUN
MeAULNHbI

MpeacTtaBneHns 06 06LWMX HAYYHbIX
NPUHLMNAX NPOMbILLIEHHOTO
NONYYEHUS BaXHEMLLNX BELLECTB

YenoBeK B MUpe BeLLECTB U MaTepunanos

XuMus 1 340p0BbLE YenoBeka

OBLWEE KOMMYECTBO YACOB 110
MPOrPAMME

34

01.04.2024

08.04.2024

15.04.2024

22.04.2024

29.04.2024

06.05.2024

13.05.2024

20.05.2024

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11



YUEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YUEHUKA

» Xumus, 11 xnace/ I'abpuensta O.C., Octpoymos U.I'., Cnagkos C.A
AxuuonepHoe odiectBo «M3narenscTBo «lIpocsemnienre»
» Xumusa 10 xmace / 'a6puensia O.C., Ocrpoymos U.I'., Cnagkos C.A .,

AxuuonepHoe odiectBo «M3narenscTBo «lIpocsemnienre»

METOJINYECKHUE MATEPUAJIbI JUISA YUUTEJIA
Xumus(6a3oBbIitypoBeHs ). Peanu3zarus o0pa3oBanus: METOANYECKOE TOCOOHE
st yaurens / Kasepuna A. A, [Tmayruna I'.B.; nox pen.I'. B. [Tuayrunoii. M.

: ®I'BHY «UHcTuTyT cTpareruu pazsutus odpazoBanusa PAO», 2022 81 c..un.

HUDPPOBBIE OPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

MHTEPHET

https://lib.myschool.edu.ru/market?filters=%22subjectlds%%22%3 A%5B %2229
5%22%5D%2C%?22schoolClasslds%22%3A%2211%22
https://edsoo.ru/rabochie-programmy/

https://urok.apkpro.ru/
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